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A photometric integrating sphere in the research laboratory of a British lighting firm 
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Editorial 


British Electrical Exports in 1958 
Now that the complete figures are available, we can extend 
the brief comment on this subject in our February issue. 

Taking the overall picture, the value of electrical exports 
in all categories was £276-4 million. Compared with 1957 
this shows a very small drop of only | per cent, and for 
this there was a specific reason: a fall of £10 million in the 
export of cables and wires due to the fact that in 1957 
British manufacturers of these products received very 
large and, what were known at the time to be, unrepeat- 
able orders from the USA. As against this, nearly every 
other category of electrical products showed an increase, 
with the biggest rise of all occurring in generating equip- 
ment and transformers—up by £3-9 million and £2:1 
million respectively. 

These figures are particularly noteworthy when viewed 
against the background of a decline in world exports of 
electrical machinery and appliances of 1-6 per cent in 
1958, and although the year proved to be a difficult one 
for British export trade in general, the electrical industry 
more than held its own. 

It should always be remembered that the export figures 
in HM Customs and Excise Bill of Entry Returns (from 
which the figures quoted here are taken) cover ‘direct’ 


exports only and do not include the large content of 


electrical equipment embodied in or attached to other 
engineering products. If it were possible to calculate the 
value of such ‘indirect’ electrical exports, the total of the 
industry’s export effort would certainly reach—and prob- 
ably exceed—£300 million. 

Commenting on our exporting industry, the retiring 
Chairman of the BEAMA Council said at the recent 
annual general meeting: 

‘The responsibility of winning export trade against 
world competition is shouldered primarily by the manu- 
facturing industry. | mention this because there is insuffi- 
cient appreciation in certain quarters of the difference 
between the role of the electrical manufacturing industry 
and the role of the electricity supply industry. 

‘For the last fifty years there has been the closest co- 
operation between the two branches of the industry and 
prospective buyers from overseas have been able to see 
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what Britain has to offer by an inspection of the supply 
authorities’ power stations, and transmission and distribu- 
tion systems under working conditions. This has helped 
our manufacturing industry to face world competition 
and we have faced it successfully. 

‘That the level of our prices is competitive has been 
recently emphasized by the contrast between our prices and 
those of American manufacturers in their home market. 

‘With leadership in research and development and 
ability to meet foreign competition, further expansion of 
our trade overseas depends upon the extent to which 
solutions can be found for financing a greater number of 
British capital projects abroad.’ 


The Season of Exhibitions 

Every year the British Electrical and Allied Industry is 
greatly occupied with exhibitions, principally in London, 
but also with several important though smaller events at 
various centres throughout Great Britain. 

The first in this year’s calendar was the Physical 
Society’s exhibition in January, an event which differs 
markedly from the others in that it is essentially a 
scientific display by a learned society. Elaborate stand 
designs are barred and the greater proportion of the 
exhibits are uncommercial in character, though they often 
form the basis of commercial developments—now or in 
the future. It is a tribute to the prestige of this old- 
established event, and a significant proof of the great ex- 
pansion of the research and development activities of the 
industries concerned, that the number of exhibitors has 
steadily increased year by year. 

Next came two major exhibitions in March which are 
reviewed in this issue: the event sponsored by the Associa- 
tion of Supervising Engineers and popularly known as the 
‘Electrical Engineers’ Exhibition’, and the Ideal Home 
Exhibition organized annually by the London Daily Mail. 

The first-named is the electrical industry’s biggest 
annual exhibition, and its phenomenal growth in only 
nine years provides its own testimony to the vigour, 
vision, and energetic salesmanship of Britain’s electrical 





industry. It is essentially a trade exhibition; it does not 
set out to attract or cater for the general public (although 
there is much in it to interest and inform the electricity- 
using public). 

By contrast, the Ideal Home Exhibition is a great public 
spectacle which annually attracts well over a million 
visitors during its run of about three weeks. It is devoted 
entirely to the home and everything embraced within that 
definition. What could be more natural—indeed inevit- 
able—that over the years the many domestic applications 
of electricity should occupy more and more space and 
attract even greater public interest? That was undoubtedly 
the trend this year and is one of the highlights of our 
review of the exhibits in this issue. 

By the time these words appear in print, another big 
exhibition will have come and gone—the Engineering, 
Marine, Welding, and Nuclear Energy Exhibition held 
during the last fortnight in April. We hope to review 
it in our August issue, with special reference to the Weld- 
ing Section (which forms in effect an exhibition within an 
exhibition), coupled with a survey of the latest progress of 
the British welding industry as a whole. 

The British Electrical Power Convention in June will 
again be accompanied by its own exhibition. Since this 
event moves to a different venue each year and permanent 
exhibition halls do not exist in most towns, the exhibition 
must needs be housed in a temporary wood and canvas 
structure—a circumstance which severely limits its size. 


But within that limitation it offers an interesting and in- 
formative cross section of the industry to people who 
would otherwise never have an opportunity of seeing 
many of the electrical products and applications dis- 
played there. 

Interspersed among these exhibitions are many others 


which have some link with our industry: for example, the 
Factory Equipment Exhibition, the Plastics Exhibition, 
the International Transistor Exhibition and Convention, 
the International Hospital Equipment Exhibition, and 
many others in various provincial centres. 

While we obviously cannot find the space within the 
four quarterly issues of THE BEAMA JOURNAL to report 
all these events, we will do our best to keep our readers 
overseas in touch with the highlights of British electrical 
activities revealed at the exhibitions. 


The late Sir Claude Gibb 

The news of the sudden death of Sir Claude Gibb, kse, 
FrS, Chairman and Managing Director of C. A. Parsons 
and Co Ltd, while on a business trip to the USA on 
January 15, 1959, was received with the deepest regret. 
His career in the electrical industry had been long and 
distinguished. As well as being Chairman and Managing 
Director of Parsons, he was Chairman of the Nuclear 
Power Plant Co Ltd, the Anglo Great Lakes Corporation, 
Parolle Electrical Plant Co Ltd, and until October 1958 
Chairman of A. Reyrolle and Co Ltd. 

An Australian by birth, he took his Bachelor’s and 
Master's degree in engineering at the University of 
Adelaide before coming to England in 1924 to gain 
practical engineering training with C. A. Parsons. Starting 
as a fitter in the erecting shop, in five years he was 
appointed to the Board of Directors. In 1937 he became 
General Manager and in 1945 Chairman and Managing 
Director. 


After distinguished service with the Ministry of Supply 
during the war years, Sir Claude returned to Parsons and 
immediately concentrated on the expansion of the firm’s 
export market, where much of the trade in turbogenera- 
tors lay. Under his guidance Parsons expanded their 
works and to-day employ nearly twice as many people as 
in 1945. The size and output of generating plant has risen 
steadily, culminating in an order for the supply of the 
largest turboalternator in the world—the 550 MW set 
for the Thorpe Marsh power station. 

Sir Claude’s influence in the nuclear power field has 
been considerable. He played an important part in the 
discussions which led to the construction of Calder Hall, 
and in 1955 he was largely responsible for the formation 
of the Nuclear Power Plant Co Ltd—a consortium of 
eight firms combining the specialized knowledge and 
experience essential for the design and construction of 
complete nuclear power stations. The Group is now build- 
ing one of Britain’s four new nuclear power stations, and 
last year secured the contract to build the Latina station 
near Rome—lItaly’s first nuclear power station and the 
first large nuclear power export contract in the world. 

The foundation of the Anglo Great Lakes Corporation 
Ltd is another example of Sir Claude's foresight and 
organizing skill. British nuclear power stations are 
graphite moderated, and when in 1956 Britain’s nuclear 
power programme was planned, it became clear that an 
additional supply of high density graphite would be 
required. It was to this end, largely under Sir Claude’s 
guidance, that the Corporation was formed. When com- 
pleted, the plant will produce some 10,000 tons of nuclear 
quality graphite a year. 

He delivered many papers to learned societies and tech- 
nical conferences, travelled widely, and received many 
honours during his career. In 1942 he was made a Com- 
mander of the British Empire, in 1945 he was knighted 
for his services during the war, and in 1956 he was made 
a Knight Commander of the British Empire. He was 
elected a Fellow of the Royal Society in 1946, and was 
awarded the Thomas Hawksley Gold Medal of the Insti- 
tution of Mechanical Engineers in 1932 and again in 1956. 
He also received the distinction of being appointed an 
Honorary Doctor of Science (Engineering) of London 
University and Doctor of Science of Durham University. 

Sir Claude had been a member of the BEAMA Council 
since 1944 with the exception of the years °54, °55, and 
*56, and had officially accepted the invitation of the 
Council to become the next President of the Association. 
His personality, wide technical knowledge, and exceptional 
experience of world electrical conditions will be sadly 
missed. 





Cover illustration. While the Ilum- 
inating Engineering Society has just 
completed its first 50 years, one o, 
the leading British lighting firms 
Benjamin Electric Ltd—is alreoedy 
into its second half-century, having 
been founded in 1908. Among the 
photometers and measuring equip- 
ment in the firm's new research lab- 
oratories completed a few yeors ago, 
is the photometric integrating sphere 
shown in our picture. It is 12 feet (3-65 m) in diameter, weighs 
2 tons and has a perfect white inner reflecting surface. 
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The Electrical Power System of the Comet 4 


The British Overseas Airways Corporation's new fleet of 
Comet 4 jet aircraft, one of which established in record 
time the world’s first regular transatlantic jet service on 
October 4, 1958, has focused world-wide attention on this 
latest triumph of British engineering skill and achievement. 
In the course of their development, the Comets have under- 
gone probably the most stringent and exhaustive tests in 
the history of the British aircraft industry, and have fully 
justified the confidence of their makers, the de Havilland 
Aircraft Co Ltd. 

One of the problems was the evolution of an efficient 
and reliable electrical power system capable of meeting 
the demands imposed by the size and operating conditions 
of the aircraft, and in this the de Havilland Co had the 
collaboration of the British Thomson-Houston Co Ltd, 
whose experience in aircraft electrical equipment began as 
long ago as 1913. 

The following description of the finally developed system 
has been mainly contributed by the de Havilland and BTH 
companies. 


AT the time of its inception the Comet was an extremely 
advanced project. For this reason the policy was, wherever 
possible, to use equipment which already had an estab- 
lished record of performance, and to develop it to meet 
the new operating conditions. 

The standard 28 V earth-return dc power system was the 
only electrical power system available to meet this 
requirement and the task was to develop it to give reliable 
operation at an altitude of 40,000 feet (12,200 m) while 
retaining a satisfactory power-to-weight ratio. 

The two major difficulties with 28 V dc systems are the 
weight of cables and the operation of electrical brushgear 
at altitude. Fortunately, with the Comet, the four engines 
are all close to the fuselage and the main power cables 
from the engine-driven generators to the busbars are 
short. Similarly it was possible to use short cable runs to 
carry the majority of the heaviest loads. 
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BTH Generator Development 

The brush problem did not seem to offer so easy a solu- 
tion. However, a careful study of the complete electrical 
installation in the aircraft mock-up showed that most of 
the electrical components fitted with brushes could be 
positioned within the pressure hull, with the result that 
the brush problem was confined to the main generators. 

Although the high-altitude operation of brushes is no 
easier on slip-rings than on commutators, it is possible 
in an aircraft alternator to keep the brush loading much 
lower than would be the case with a conventional dc 
generator; this is because the brushes are required to 
carry only excitation current, and not output load current. 
It was ultimately decided therefore to proceed with this 
type. 

Early Comet experience soon showed that the bearing 
life in alternators running continuously at 10,000 rpm 
was as much a problem as brush life. The solution to this 
problem was to replace grease in the bearings with oil. 

In the Comet 1, the alternator was mounted vertically 
so that it was a relatively simple matter to lubricate the 
bottom bearing with oil; it was not, however, possible to 
apply oil lubrication to the top bearing. 

Increased power demands of the Comet 4 necessitated 
an entirely new design of alternator. This is mounted in a 
horizontal position and is coupled to the engine through 
a disconnect device. Both bearings are lubricated with 
engine oil and up to 12 gallons (56 1) an hour are fed into 
the hollow shaft through the bearings and out into 
passages in the main-frame casting back to the engine 
bevel gearbox, without the use of external oil pipes. 
Because of the high speed (10,000 rpm) it is not possible 
to employ any form of rubbing oil seal, and labyrinth 
seals developed by Rolls-Royce are adopted; these are 
pressurized with air taken from the fourth stage of the 
engine compressor and by this means leakage of oil into 
the mechanism is prevented. 

Cooling air for the alternator is taken from the third 





stage of the engine compressor. The air is fed direct into 
and over the slip-rings, through the rotor and stator air 
passages, and out to atmosphere through a short duct 
attached to the under-wing inside surface. It is a funda- 
mental point that the alternator was designed not only 
to meet the Comet’s electrical demands, but especially 
to suit the Avon engine installation with its directly- 
coupled air cooling and oil supply. 
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The ac control unit located on top of each engine air intake 

houses the main rectifier, the field silicon rectifier, and other 

rectifier networks supplying the differential and equalizing 
generator circuits 


Development of the Power System 

Since the Comet was first designed the basic power 
system has never been changed from its original concept. 
This consisted of four main engine-driven alternators with 
the output rectified to de power. The de outputs of the 
rectifiers and batteries are paralleled and are controlled 
by carbon-pile regulators. For the Comet 4, 3-5 kVA 
variable-frequency supply is available from the alternator 
output for de-misting and de-icing the windscreens, in 
addition to the 350 A dec supply. 

A Comet 4 wiring diagram showing one generating 
channel and the interconnexions with the other genera- 
tors appears opposite. It will be noted that the main 
busbar is split into two halves joined by a contactor and 
a fuse. All essential aircraft supplies can be maintained 
through either half. 

The control circuits in the power system are all pro- 
tected by fuses, but the main power circuits are protected 
against faults between the generator and the busbar by 
the individual reverse current circuit-breaker; an air fuse 
joins the two halves and protects the system against a 
busbar fault. 

The reverse-current circuit-breaker design was already 
in existence and the adoption of this system makes it 
possible to rupture fault currents of 10,000 A at 70,000 
feet (21,300 m)—figures in excess of those possible in the 
Comet 4 power system. 

The circuit-breaker has an inverse time characteristic 
which allows it to open in approximately 12-16 millisec 
at maximum fault currents; it can be tripped by remote 
control, but can be reset only by hand. 


Protection against overvoltage is afforded by the opera- 
tion of the polarized relay; this opens the reverse current 
circuit-breaker by connecting a supply to its remote trip 
coil. Should the alternator reach an excessive tempera- 
ture, this is indicated on the engineer’s electrical panel 
where a switch is provided to select the disconnect to the 
generator drive. 

The heart of the power system is the de control unit 
(BTH type LKF Form B7). This incorporates three small 
polarized relays: the selector, overvoltage, and differential 
relays. 

The selector relay is operated by the equalizing currents 
obtained from the separate current transformers pro- 
vided for the purpose. If one generator is called upon to 
supply excessive load due to overvoltage, the relay selec- 
tor operates, thereby energizing the appropriate over- 
voltage relay, that is to say the second of two located in 
the de control unit. If the cause of selection persists and 
the voltage of the system is forced up, the overvoltage 
relay will trip at a predetermined figure and disconnect the 
faulty generator at the circuit-breaker. A time-delay circuit 
prevents nuisance tripping during voltage transients. 

The third or differential relay acts in the same manner 
as a differential cut-out in a conventional de power 
system and connects the appropriate generator to the 
busbar by means of the main contactor. 

In addition to overvoltage protection, the system in- 
corporates an overvoltage warning device (BTH unit 
LPB Form B) which causes a red warning light to illum- 
inate on the engineer's panel when the system volts creep 
to 30 and above; in the unlikely event of overvoltage 
creep occurring over a long period the red light warns the 
engineer when the voltage is not high enough to operate 
the overvoltage relay, but is high enough to cause damage 
to the batteries. It also warns the flight engineer to take 
corrective action; this is simply a matter of trimming the 
volts of the offending generator before it is tripped off the 
busbar by the overvoltage relay. 

Voltage is regulated by Newton carbon-pile regulators, 
two of which serve each generator channel. The main (or 
master) regulator is connected and operated in exactly 
the same way as a carbon-pile regulator in a conventional 
de power system. The pilot regulator is connected across 
part of the coil of the master and acts so as to amplify the 
range and therefore the sensitivity of the master regu- 
lator; it also contains the connexions for trimming, 
equalizing, and voltage raising for the initial connexion 
of a generator to the main busbar. Field current is pro- 
vided by silicon rectifiers fed directly off the alternator. 

Power for equalizing is provided from transformers in 
the ac lines of the alternator, through a network of ger- 
manium rectifiers and resistors. The operation of the 
equalizing circuits is then similar to de systems, but with 
the advantage that it can function at much higher volt- 
ages, free, therefore, from the troubles associated with 
0-5 V or other very low-voltage equalizing systems. The 
equalizer system has no earth connexion so that a single 
earth fault in this circuit does not affect its operation. 


The Control Unit 
The ac control unit is blast cooled. On the ground, and 
at low forward speed, air enters an intake at the leading 
edge of the wing and is sucked through the control unit 
into the engine intake by the depression caused by the 
engine itself. 

At higher forward speeds the air which enters the unit 
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via the leading edge passes out through a hole in the top 
skin because the surface depression here, in flight at 
speed, is greater than the depression in the intake. 


Operation of the System 

Operation of the system is automatic. The manually- 
operated circuit-breaker, once closed, need never be 
opened again unless a fault develops. 

The layout of the flight engineer’s electrical panel is 
shown in the photograph on the next page. 

With the generator control switches in the ‘normal’ 
position, the generator will automatically be switched on 
to the busbar as soon as the rpm have increased suffi- 
ciently to provide a voltage approximately half a volt in 
excess of the busbar. 

Voltage build-up is initiated by a small permanent 
magnet built into the rotor of the main alternator. The 
pilot regulator, which incorporates a voltage-raising 
system, ensures that an incoming generator can generate 
at a higher voltage than one already on the line—this 
arrangement is short-circuited once the generator is on 
the line. 

With all four generators connected it is possible to 
check the operating conditions of any one by switching 
the generator control switch to the ‘test’ position; this 
isolates the main contactor coil, maintains the short- 
circuit on the voltage-raising circuit and breaks the 
differential relay circuit, completely isolating the selected 


generator channel from the busbar. In this way, it is 
possible to check, and if necessary adjust, the voltage 
of whichever generator and regulator combination is 
selected. 

During normal shut-down, as the generator speed 
decreases, the voltage at the differential relay falls below 
that of the busbar, causing a reverse current to flow. At a 
predetermined value of reverse current the relay operates 
and opens the main contactor, disconnecting the genera- 
tor. The generator warning light operates and the control 
switch can be set to the off position. 


Power Utilization 

Dec output from the system powers a variety of com- 
ponents ranging from small fan motors weighing 4 oz. 
(113 g) in the radar equipment up to the largest 4 hp 
motors weighing 35 Ib (15-9 kg) used for driving the 
emergency hydraulic pumps. 

Three iarge motor generator sets convert the dec 
electrical power to the 115 V three-phase 400 cps con- 
stant voltage and frequency supply required for radar, 
radio, and flying instruments. Power is also required for 
battery charging, actuators, solenoids, lighting, and 
domestic use. 

The majority of cables of up to 35 A rating are pro- 
tected by manually-set and thermally-tripped circuit- 
breakers (about 160 altogether) and by fuses; the former 
range from 6 to 35 A ratings. For switching heavy duty 
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circuits, over 30 contactors are used, ranging from 50 
to 400 A ratings. 

The electrical system described above has been exten- 
sively operated under every probable combination of 
electrical load and fault condition on a full-scale test rig 
at Hatfield. The thoroughness of the testing and high 
standard of trouble-free service of the Comet electrical 
system are apparent in daily Comet 4 operations. 


Instrumentation was entrusted to Smiths Aircraft 
Instruments Ltd (the Aviation Division of S. Smith and 
Sons (England) Ltd). In the cockpit, the instrument panel 
incorporates Smiths flight system instruments together 
with the airspeed indicator, altimeter, rate of climb 
indicator, compass, and accelerometer. Other cockpit 


instruments include engine speed, pressure, and tempera- 
ture indicators, and a large number of special Smiths 
indicators. 

As the company had built up a good deal of autopilot 
operating experience on the earlier marks of Comet, the 
SEP 2 was again chosen for the latest type of this air- 
craft. In addition, the Comet 4 is fitted with the Smiths 
yaw damper—the first British civil aircraft to be so fitted. 


The clear layout of the Flight Engineer's 

electrical control panel on the Comet 4 

is apparent from this photograph. Line 

indication and the use of magnetic indica- 

tors make it easy to see at a glance both 

the layout and the actual functioning of 
the system 


Fuel measurement, highly important on fast jet air- 
craft, is carried out by the Smiths-Waymouth fuel con- 
tents equipment. Smiths ice detectors are fitted as 
standard, as well as the navigator’s periscopic sextant 
and a number of automatic switches which help to 
lighten the work of the crew. 


Britain to Export Another Nuclear Station 


THe Japan Atomic Power Company announced in Tokyo 
on April 3 that it had issued a letter of intent to the 
General Electric Co Ltd of England for the construction 
of Japan’s first nuclear power station at Tokai-Mura, 
about 70 miles (113 km) north-east of Tokyo. 

It had been known for some time that the Japanese 
undertaking had been making a thorough and prolonged 
investigation of current nuclear station designs, and it 
was announced in February that the company had opened 
exclusive negotiations with the GEC. The letter of intent 
marks the satisfactory conclusion of these negotiations. 

It is expected that the final details of the contract, 
which will be worth in the neighbourhood of £20 million, 
will be settled later this year. The station will take about 
four years to build and is expected to be in full operation 
in 1963. 

The United Kingdom Atomic Energy Authority has 
given the Japan Atomic Power Company a letter of intent 
to supply the fuel for the station and a technical assistance 
agreement has also been concluded between the Japanese 
company and the AEA’s Industrial Group. 

This announcement marks the successful termination 
of discussions extending over some two years between the 
GEC and the Japanese company, and was described by a 


GEC spokesman at a recent Press conference in London 
as a triumph for British engineering salesmanship in the 
face of keen American competition. 

The new station, which will have a net electrical output 
of 150 MW, will be powered by a single reactor similar 
in its basic elements to those already being built for the 
British nuclear programme, but special techniques have 
been introduced into its design and construction which 
will make it virtually “earthquake proof’. It is hoped to 
include a detailed preliminary description of the station 
in the next issue of THE BEAMA JOURNAL. 

The GEC, in collaboration with Simon-Carves Ltd, is 
responsible for the design of the entire project. Certain 
items will, however, be manufactured by Japanese firms 
working to the British group’s designs. In this connexion, 
the GEC has recently concluded, subject to Japanese 
Government approval, a long-term licensing agreement 
with a consortium of fourteen leading Japanese companies 
known as the First Atomic Power Industrial Group 
(FAPIG). Members of this group will also undertake the 
site construction work under the direct supervision of 
GEC and Simon-Carves engineers. In addition, the GEC 
will train in England a considerable number of Japanese 
engineers for operational work. 
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A New Self-Regulating Alternator with Improved 
Voltage-Response Characteristics 


ALTERNATINGCURRENT has great potential advantages 
for shipboard use, but one factor which has tended to 
retard its full development has undoubtedly been the re- 
ductions of the system voltage caused by direct on-line 
motor switching. This problem can be particularly serious 
in cases where the motors are large in relation to the total 
alternator capacity available—as, for example, in cargo 
ships in which relatively large winch loads are imposed 
during cargo handling, or in fact in any class of vessel in 
which motors required for steam raising have to be started 
from a relatively small stand-by generator. 

While the starting current taken by a given motor can 
usually be reduced by installing a special low-starting- 
current type, it is not as a rule practicable to reduce the 
Starting current of most motors to much less than four 
times the full-load current, and it is even probable that 
further reductions would be necessary for some of the 
larger motors. 


Disadvantages of Conventional Expedients 

Again, with the average marine auxiliary drive, the 
torque characteristics of the driven machinery will often 
permit the further reductions in starting current which 
can be achieved with a star delta or an auto-transformer 
starter, while as a last resort a slip-ring motor with a rotor 
resistance starter could be used. 

These expedients and special starters, and particularly 
the use of slip-ring motors instead of the inherently more 
robust and reliable squirrel-cage machines, inevitably lead 
to a higher first cost, increased maintenance, and reduced 
reliability. 

In order to meet a growing demand from marine users 
for an alternator with superior voltage-response character- 
istics, the firm of W. H. Allen Sons & Co Ltd have recently 
developed a new self-regulating alternator which, although 
intended primarily for the types of marine applications 
previously mentioned, is equally suitable for certain land 
installations where its particular advantages over the con- 
ventional alternator can be most effectively utilized—such 
as, for example, stand-by sets in pumping stations. 

This new self-regulating alternator is basically a com- 
bination of the established Allen marine-type alternator 
and a specially developed completely static exciting and 
regulating system, resulting in a transient voltage response 
considerably better than that of a conventional alternator 


and automatic voltage regulator (avr) (a voltage dip of 


about half and a recovery rate about twice as fast are 
claimed), together with the advantages of increased re- 
liability, reduced maintenance, and greater flexibility in 
engine-room layout arising from the elimination of the 
usual de exciter and the ability to locate the static excita- 
tion equipment in any convenient position reasonably 
near to the alternator. 

The alternator itself is of conventional design and con- 
struction, but with special attention to those features which 
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will assist in producing the required voltage response 
characteristics. The conventional shunt-wound dc exciter 
is, however, replaced by a static excitation system of trans- 
formers and rectifiers in which shunt and series elements 
are so combined as to produce inherently an alternator 
field current closely approximating to that required for the 
maintenance of normal voltage, while a static automatic 
trimming regulator maintains precise steady-state control 
to the fine limits normally associated with marine practice. 

The basic principle of operation is that of phase- 
compensated line-current-compounding, and in addition 
the machine is statically self-excited, rectified ac from the 
machine terminals being supplied through the static ex- 
citation system to the usual single alternator field winding. 

From the schematic diagram of the complete excitation 
and control system (Fig 1) it will be seen that the field 
winding of the alternator is supplied from a three-phase 
full-wave rectifier, the input of which is derived from the 
series-connected secondary windings of two three-phase 
transformers and is the vector sum of the two separate 
voltages developed in the secondary windings of the two 
transformers. 

The output from the shunt transformers is proportional 
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Fig 1. Schematic of the complete excitation system 





to the alternator terminal voltage and directly opposite in 
phase, and the design is so arranged that this output volt- 
age is sufficient to provide the ‘no load’ excitation com- 
ponent. On load, however, an additional voltage, lagging 
on the load current by 90°, is developed in the secondary 
winding of the series transformer, and it is the vector sum 
of these two shunt- and series-produced voltages which is 
applied to the alternator field winding through the rectifier. 
It is only by this vector combination of these two separate 


ac voltages before rectification that the required degree of 


* phase-compensated compounding’ can be obtained; that 
is, the required inherent excitation increases both with 
increases of load and reductions in power factor. By suit- 
able coordination of alternator and excitation component 
design, the alternator output voltage can be maintained 
substantially constant over a satisfactory range of loads 
and power factors. The ballast reactor in the shunt circuit 
provides some measure of compensation for the resistance 
temperature variations of the alternator field; it also assists 
the transient voltage response. 

The use of separate shunt and series transformers makes 
test-bed adjustment (to suit the alternator or prime mover 
characteristics) particularly simple; tappings can be con- 
veniently provided on the shunt transformer and ballast 
reactor, and fine control is obtainable on the ballast reactor 
and the series transformer by means of adjustable air-gaps 
in their magnetic circuits. 

In practice, this simple type of inherent or ‘functional’ 


control cannot by itself provide the extreme accuracy of 


voltage level, irrespective of load and power factor, which 
is normally obtainable from a conventional alternator and 
avr. An automatic trimming control, in the form of a 
completely static regulator of the magnetic amplifier type, 
has therefore been introduced. The output from this regu- 
lator determines the impedance of a small saturable con- 
trol reactor in parallel with the ballast reactor; relatively 
small changes in the drive current fed to the control 
winding of the saturable reactor vary the total impedance 
of the shunt circuit in response to any voltage changes 
detected by the trimming regulator, and the alternator 
Output voltage is thus maintained within -+-2 per cent of 
the desired value at any load or power factor and irre- 
spective of the normal variations of speed and temperature. 

If parallel running compensation is required, a conven- 
tional ‘quadrature droop’ compensation signal is injected 
into the voltage detector circuit of the automatic trimming 
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Fig 2. Excitation circuit voltage vectors 


control. This signal is conveniently derived from an ad- 
justabie resistor in the voltage-signal side of the error- 
detector circuit; this forms the secondary burden of a small 
current transformer connected in one of the alternator 
lines, and the resultant voltage signal is thus modified in 
magnitude and phase in response to variations in the 
alternator output current and power factor. 

Although the automatic trimming control, being com- 
pletely static, is inherently robust and reliable, a manual 


Fig 3. A prototype model of the complete equipment. The top 
shelf houses the control reactor on the left and the automatic 
trimming control on the right; on the middle shelf are the shunt 
transformer (left) and the series transformer (right); the bottom 
compartment houses the main rectifier 


control unit has been provided as a precaution against the 
possible failure of any of the components. This comprises 
a small auxiliary rectifier and regulator together with an 
‘Auto Manual’ change-over switch. With the switch in the 
‘Manual’ position, the control winding of the saturable 
reactor is fed from the alternator terminals via the rectifier 
and regulator, and the setting of the regulator will then 
determine the alternator voltage level. 

While the manual control will not maintain the same 
degree of voltage precision as the automatic trimmer, the 
design of the basic excitation system is such that the voltage 
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will remain sensibly constant over a wide range of loads 
and power factors, and in particular the inherently superior 
transient response is equally maintained with manual 
control operation. 

Because of the very low residual voltage obtainable 
from many alternators, a small permanent magnet pilot 
exciter is incorporated to establish sufficient alternator 
terminal voltage to enable the main excitation circuit to 
become self-sustaining. 

It will be seen from the circuit diagram that the ac output 
from the pilot exciter is rectified by a small auxiliary recti- 
fier in parallel with the main excitation rectifier, and at 
normal speed this provides sufficient alternator field cur- 
rent to produce an open circuit terminal voltage of about 
half the normal value. At well below this voltage, however, 
the main circuit becomes self-sustaining and takes over the 
excitation. The blocking action of the auxiliary rectifier 
then prevents any current flow in either direction in the 
pilot exciter circuit, which runs in what is in effect an 
open-circuit condition during the normal operation of the 
alternator. 

The adoption of this small permanent magnet pilot 
exciter (which has no commutator or brushgear, an output 
of only 100 or 200 W even for the largest alternators, and 
is in any case loaded for only a few moments during the 
initial excitation process) provides a system which is 
claimed to be completely positive and reliable; provides 
voltage initiation which is independent of the alternator 
residual voltage, and avoids the use of any form of starting 
relay or contactor. 

With a conventional alternator and avr, the application 
of a heavy load such as the starting current of a squirrel- 
cage induction motor produces a voltage dip (due largely 


to the effect of the transient reactance), and the process of 


voltage recovery is subject to several time-delay stages, the 
most important of them occurring in the alternator and 
exciter fields. With the Allen self-regulating alternator, the 
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Fig 5. Voltage response oscillograms (automatic control) 


initial voltage dip is considerably reduced by the almost in- 
stantaneous compounding effect of the load current exciter 
series element in the total excitation, and the elimination 
of the time-delay stages inherent in a rotary exciter and an 
electromechanical avr enables an exceptionally rapid volt- 
age recovery to be made. 

Some typical performance figures are shown in Fig 5, 
which illustrates the results obtained on a 350 kW 450 V 
1800 rpm marine alternator. It will be seen that the initial 
voltage dip is extremely small, and that the recovery to 
normal voltage is a great deal faster than would be pos- 
sible with a conventional alternator with a normal exciter 
and avr. The detailed response curves confirm the claims 
made earlier in this article that the voltage dip and the 
recovery time are both about half the normal values, and 


Fig 6. An impression of a complete alternator for use with the 
static excitation system. The small size of the permanent magnet 
pilot exciter is a notable feature 


the makers consider that this characteristic will be com- 
pletely satisfactory for most marine applications. 

This equipment was recently demonstrated to the tech- 
nical press, and its behaviour under various conditions of 
load switching was clearly shown both by meter indica- 
tions and observation of check oscilloscope traces of the 
transient voltage response. By using a long-persistence 
tube, the complete trace of voltage variation from normal 
against time was easily observed. 

As a matter of interest, both the transient and steady- 
State alternator loads employed for the demonstration 
were at zero power factor and consisted of special oil- 
immersed test reactors. Since in practice the important 
transient loads (such as the starting currents of squirrel- 
cage induction motors) are at power factors of about 
0-2 to 0-4, these tests at zero pf constituted a slightly more 
onerous trial of the equipment. 

The company proposes to manufacture this type of 
alternator in the same ranges of outputs and speeds as 
those of conventional alternators already in production. 
These are, very approximately, as follows: 

Turboalternators: 200 to 1500 kW (or above if required), 

50 or 60 c/s, 1500 or 1800 rpm. 
Diesel alternators: 100 to 1000 kW (according to speed) 
at 250 to 1200 rpm, 50 or 60 c/s. 


Smaller machines than the above can also be supplied if 
required. 





Hinkley Point, : 


500 MW 


(Top left) The signing of the agreement 
between Britain and Euratom in February. 
The signatories are (left to right) Lord 
Plowden, Chairman of the UKAEA; the Rt 
Hon Reginald Maudling, HM Paymaster- 
General; the Rt Hon Selwyn Lloyd, Foreign 
Secretary; Professor Enrico Medi of Italy 


‘Britain Leads in 
this Atomic Age’ 


THIS is the title of a 16-page booklet distributed at the 
Hanover Trade Fair by the Nuclear Energy Trades’ As- 
sociation Conference (NETAC), who cooperated with 
the Board of Trade in staging the British Exhibit. 

These photographs are from the booklet, which tells 
the story of Britain’s achievements in the development 
and application of nuclear energy for power generation 
and for industrial, medical, and research purposes. Copies 
of the booklet, which is produced in English and German 
versions, are obtainable from NETAC, 32 Victoria Street, 
London, SWI. 


(Left) British and Italian personalities present at the laying of the 
foundation stone examine a model of the Latina nuclear power station 
now being built by a group of British firms 


The four photographs below show the latest stages of construction of 
Britain's four new nuclear generating stations 





Hunterston, 350 MW 
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Nuclear Research Goes Ahead 


DURING the last few months, several important develop- 
ments in Britain’s nuclear research programme have been 
announced, covering the construction of new research 
reactors and the establishment of a new nuclear research 
centre. Most of these are national projects and are being 
undertaken by the Central Electricity Generating Board 
and the United Kingdom Atomic Energy Authority in 
conjunction with the British nuclear industry, but one is 
an international effort initiated by the OEEC European 
Nuclear Energy Agency in which Britain, five other 
countries, and Euratom will all participate. This is the 
‘Dragon’ project referred to later. 

The new research centre is to be established by the Cen- 
tral Electricity Generating Board near the nuclear genera- 
ting station now being built for the Board at Berkeley, 
in Gloucestershire, by the AEI-John Thompson Nuclear 
Energy Co Ltd. The research centre, which will cost 
about £1 million, will be self-contained and administra- 
tively separate from the power station and will comprise 
engineering, physics, metallurgy, and chemistry labora- 
tories. 


Extensive Facilities at CEGB Laboratory 

Some of the laboratories will enable studies to be made 
of intensely radioactive materials; in addition, laboratory 
accommodation has been incorporated for work with 
materials having no radioactivity but giving rise to a 
toxic hazard. Facilities will be available for general en- 
gineering development work connected with operating 
problems arising during the lifetime of the reactors. 
Among the kinds of work envisaged are heat transfer 
and fluid flow problems, some unit processes in chemical 
engineering, the development of complicated structures 
and mechanisms for the study of engineering designs and 
materials, and the study of stresses in massive structures. 

One of the functions of the laboratory will be to give 
a constant appraisal of the state of materials used in the 
construction of the reactors by detailed examination of 
monitor samples removed on a programmed basis from 
the Board’s operating reactors, so that full knowledge is 
gained of the components of the reactors. Work in the 
radioactive laboratories will be carried out on materials 
which have been subject to the intense irradiation present 
in the reactors from the production of electricity. The pur- 
pose of this work is to study the behaviour of materials 
during operation under such conditions and to point the 
direction of fundamental research and technical de- 
velopment. 

In the physical laboratories work will be carried out on 
experimental programmes in nuclear and reactor physics 
with the aim of devising nucleonic instruments to assist 
in the work of the laboratories and in reactor operation. 

The results of the study of irradiation effects will be 
of considerable scientific value to Britain’s nuclear pro- 
gramme and to the export trade. The work of the centre 
will also be directed to providing design engineers with 
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better materials for improved and advanced designs, and 
the operating engineers with superior reactor components 
—all leading to improved reactor efficiency and lower 
electricity production costs, and so helping to maintain 
Britain’s lead in the generation of electricity from nuclear 
power. 


New Reactors for Atomic Energy Authority 

Looking further ahead to the second and third genera- 
tion of nuclear power stations, intensive research and 
development work is in progress on the Advanced Gas- 
cooled Reactor (AGR) and the High Temperature Gas- 
cooled Reactor (HTGR). The latter is being studied as 
the reactor of the future, and the AGR can be regarded 
as being midway between the HTGR and the British 
nuclear power stations now under construction in this 
country and in Italy, and soon to be started in Japan. 

In the AGR field, the UKAEA is already under way 
with an experimental advanced gas-cooled reactor at 
Windscale, now being expanded as one of the national 
centres for the development of gas-cooled reactors. This 
experimental reactor will have a heat output of 100 MW 
and a net electrical output of 30 MW and is expected to 
be completed during 1961. 

The Authority has recently announced the construction 
at a cost of about £1} million of another reactor at Wind- 
scale—a low-power research reactor known as ‘Hero’, 
meaning Hot Experimental Reactor of 0 (zero) power. 
Its function will be to complement the work on the AGR 
by making it possible to carry out low radiation level 
measurements and to experiment with several alternative 
fuel arrangements to obtain the best results. 

‘Hero’, which will generate only a few kW of heat, will 
consist initially of a graphite structure 19 feet (5-8 m) in 
diameter and 19 feet (5-8 m) high, but an important 
feature is that it will be possible to dismantle it and 
rebuild it in a variety of ways. The graphite core will be 
contained in a steel vessel connected to a pipe circuit 
with pumps and heaters so that it can be operated at 
high temperatures in carbon dioxide. It will, in fact, be 
the reverse of the AGR since the carbon dioxide gas will 
supply heat to the core instead of removing heat from it. 
The fuel will consist, as in the AGR, of clusters of pencil- 
like rods of uranium oxide sealed into beryllium cans, 
and these will be arranged in channels in the graphite on 
a regular lattice. 

It is expected that from about 1965 onwards, nuclear 
power Station reactors will be based on the AGR, using 
uranium oxide fuel in beryllium instead of magnesium 
cans. This will permit higher operating temperatures and 
heat ratings and will therefore lead to greater efficiencies 
than can be achieved with the current reactor design in 
the stations now building. The levels of radiation inside 
the AGR will be considerably higher, and this raises new 
problems in the fields of reactor physics and reactor 
materials. 





The most important of the latter is to develop fuel 
elements which can withstand high burn-up under the 
exacting conditions of high temperature and high flux, 
and the main purpose of the AGR prototype is to test 
various types of fuel under full reactor conditions. For 
this purpose it will be run at high power for prolonged 
periods. 

The reactor physics problems concern the behaviour 
of neutrons within the reactor. The high radiation levels 
necessary in the AGR for fuel testing and power produc- 
tion prevent the physicist from gaining access to the parts 
of the reactor which need the most careful study. One of 
the most important functions of ‘Hero’ will be to permit 
the use of the sensitive techniques now available to carry 
out the necessary measurements at low radiation levels. 

In addition there are the problems of the kinetics and 
stability of highly rated reactors. AGR fuel is intended to 
remain in the reactor for a long time, building up very 


substantial amounts of plutonium. The reactivity of such 
a system depends very largely on the fuel and moderator 
temperatures and on the isotopic content of the fuel. The 
stability and control of such reactors needs very careful 
study. 

In the HTR field, a zero energy experimental reactor 

-Zenith’—is being built by the General Electric Co 
Ltd for the AERE at Winfrith Heath, and is expected 
to be completed this year. The international project 
‘Dragon’ mentioned earlier will also involve the con- 
struction at Winfrith Heath of an experimental high 
temperature reactor producing several MW of power, 
and this will form the basis of a five-year research and 
investigation programme carried out jointly by Great 
Britain, Euratom, Austria, Denmark, Norway, Sweden, 
and Switzerland. This project is one of the first results of 
the recently concluded agreement between the British 
Government and Euratom. 


The Eleventh British Electrical Power Convention 


THe theme of this year’s Convention, to be held at Tor- 
‘Electricity and 


quay, Devon, from June | to 5, will be 
Its Contribution to the Standard of Living’. The Presi- 
dent of the Convention is Mr C. R. King, CBE, COMP 


IEE, MINSTF, Deputy Chairman of the Central Elec- 
tricity Generating Board, who will deliver the Presidential 
Address, and the subsequent sessions will include the 
following papers: 


‘Progress on the First Nuclear Stations—Bradwell, 
Berkeley, Hinkley Point, and Hunterston’ 

Mr F. H. S. Brown, BSC, MIMECHE, MIEE, Full- 
time Member of the Central Electricity Generating 
Board, and 

Mr J. Henderson, Mc, ssc, ARTC, Chief Engincer, 
South of Scotland Electricity Board. 


‘Priority No 1° 
Mr A. N. Irens, MSC(ENG), MIEE, Chairman of the 
South Western Electricity Board. 


*The Scope of Installation Engineering ’ 
Mr C. C. Hyams, mM, President of the Electrical 
Contfactors’ and Allied Associations. 


‘The National Inspection Council for Eiectrical Installation 
Contracting—Its Objects and Organization’ 

Mr E. J. Sutton, miee, Chief Technical Officer, 
National Inspection Council for Electrical Installation 
Contracting. 

‘Lighting and the Common Weal’ 

Mr O. W. Humphreys, CBE, BSC, MIEE, FINSTP, 
Director, Research Laboratories, General Electric Co 
Ltd. 


The last session of the Convention will be an ‘Elec- 
trical Forum’, in which a panel of experts will give 


impromptu replies to electrical questions. This will be 
followed by the annual general meeting. 


The Exhibition 

The exhibition which runs concurrently with the Con- 
vention will this vear cover an area of 11,600 square feet 
(1078 m?), with 38 firms and associations participating. 
Of the 30 stands showing electrical equipment, 22 will be 
occupied by the following BEAMA member-firms: 


Aidas Electric Ltd. 

H. J. Baldwin & Co Ltd. 

Belling & Co Ltd. 

British Insulated Callender’s Cables Ltd. 
Bulpitt & Sons Ltd. 

Burco Ltd. 

E. K. Cole, Ltd. 

Dimplex Ltd. 

EMI Sales & Service Ltd. 

English Electric Co Ltd. 

General Electric Co Ltd. 

Heatrae Ltd. 

W. T. Henley’s Telegraph Works Co Ltd. 
Hoover Ltd. 

R. Maclaren & Co Ltd. 

MK Electric Ltd. 

Parkinson Cowan Appliances Ltd. 
A. Reyrolle & Co Ltd. 

Sangamo Weston Ltd. 

Santon Ltd. 

Siemens Edison Swan Ltd. 

South Wales Switchgear Ltd. 
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IN designing their new marine radar equipment ‘Escort’, 
the British Thomson-Houston Co Ltd have had two 
major considerations in mind. One was to overcome the 
limitations of previous radar equipments which required 
measurement and calculations (and therefore a time delay) 
before the information on the display could be fully in- 
terpreted; the other was to simplify the operator’s task by 
reducing the number of controls brought out for his use. 

The basic concept of the ‘Escort’ was, therefore, to 
make it much more than a passive ‘look-out’; in other 
words, to make it interpret the situation instead of merely 
recording it. At the same time, steps were taken to make 
the handling of the set seem natural and easy. 

The first objective has been achieved by the ‘Chart 
Plan’ presentation, in which four forms of display can be 
selected to meet different situations. With one control 
setting, the centre of the rotating sweep (i.e. the ship’s 
own position) travels across the display in the direction 
of the heading marker and at a speed corresponding to 
the ship’s own speed. This gives the display a fixed frame 
of reference; stationary objects appear as stationary 
echoes, while echoes from moving objects draw ‘tails’ 
behind them which show their aspect and true course. A 
repeater from a transmitting compass and a pair of con- 


tacts on an electric log (or alternatively an estimate of 


speed set in by hand) are required to generate the trans- 
latory movements which correct for the ship’s own move- 
ment and stabilize the frame of reference of the display. 


The name ‘Chart Plan’ has been given to this form of 


presentation because of its similarity to plotting on a 
chart, and thus its great advantage is that it gives at a 
glance information which could be obtained from the 
conventional ‘relative’ PPI only by timed observation 
and the use of tables. 

An example of the “Chart Plan’ presentation showing 
a picture typical of a busy waterway is shown in Fig 1. 
This is a photograph of a display of the entrance to 
Southampton Water, the ocean terminal on the south 
coast of England, and shows a typical situation in which 
there may be a large number of stationary objects to 
identify for navigation and two or three moving ones 
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‘Escort’ — 


A Marine Radar 


with Unusual Features 


to note for avoidance. In a ‘relative’ display, all the 
objects shown (except ‘own ship’) would have ‘tails’ con- 
tributed by ‘own ship’s’ motion, and it would then be a 
matter of analysis to distinguish between the different 
kinds of objects and to determine the direction of motion 
of the moving ones. ‘Chart Plan’ is not provided on the 
24 mile and 48 mile ranges because the rate of movement 
at those ranges is so small that the tails would not be 
long enough to give accurate information. 

On the other hand, ‘relative’ data cannot be easily 
extracted from the ‘Chart Plan’ presentation—‘ closest 
approach distance’ being an important example. In the 
second form of display, this facility is provided by a posi- 
tion of the display selector switch which stops the ‘Chart 
Plan’ shift generators at will, so that the tails of the 
echoes will turn and indicate their relative courses. The 
other positions of the selector switch provide relative 
displays, either “North upwards’ or ‘Ship’s head up- 
wards’. The latter requires neither compass nor log and 
could be a useful standby in the event of breakdown. 


Fig 1. A typical * Chart Plan’ presentation showing (1) the ship’s 
own position and heading, (2) other ships moving in and out of 
Southampton Water, (3) Calshot Spit Light, (4) buoys 





The accuracy of the ‘Chart Plan’ computing circuits 
depends on the scale of the display and in general is 
within a few per cent. 

With ‘Chart Plan’ presentation, the ship’s own position 
moves across the display and must be periodically reset. 
It is started ‘ off-centre’ from a point two-thirds of a radius 
away from the geometrical centre, moves through or close 
to the centre and on to a point approximately one-third 
of a radius beyond the centre, so that resetting is necessary 
at intervals which depend on the ship’s speed and the 
scale of the display in use. For example, with a ship’s 
speed of 12 knots on the 12 mile scale, resetting would be 
required every hour; or every 20 minutes at 18 knots on 
the 6 mile scale. 


Automatic Resetting . 
The optimum position for resetting is a point from 
which the ship’s heading would pass through the centre, 


and this will necessarily be influenced by any changes of 


course which might have been made since the previous 
reset. The optimum distance is considered to be two- 
thirds of a radius, and these two coordinates defining the 
‘Vantage Point’ as used in this equipment are con- 
tinuously available in the Chart Plan computer for the 
resetting operation, which is normally carried out auto- 
matically when a predetermined boundary line has been 
crossed. The automatic circuit can be delayed if an 
imminent reset might interfere with an observation, but it 
is deliberately arranged that the reset cannot be suppressed 
completely. 

This operation is clearly shown in Fig 2. Suppose the 
ship has followed the course 1234. On reaching the line 
‘Reset 1’, the display will reset automatically to posi- 
tion 5, where the heading will pass through the centre. 


If this operation appeared likely to occur at an incon- 
venient moment, the selector switch could be moved to 








Fig 2. Diagram showing the automatic resetting feature 


‘Reset 2° and the display would then reset at that line. 
If the ship had not turned at 3 but had held a straight 
course, the computer would have selected an East-West 
threshold for resetting at 6 (or 7 if delayed) to a new 
‘Vantage Point’ at 8. There are two other thresholds for 
ships heading south and west, and the appropriate one 
is always selected automatically. 

The system also performs the resetting operation 
quickly—an important feature because while it is taking 
place the returned echoes are being smeared across the 
face of the tube. Resetting and finding the optimum posi- 
tion by manual adjustments might take one or two revolu- 


tions of the aerial and cause smudging of the whole 
picture, whereas the electronic reset reaches the Vantage 
Point before the aerial has rotated through 2°. 


‘Auto-Trim’ Picture Alignment 
This feature automatically corrects the orientation of the 
display for each position of the display selector switch. 
If, for example, the equipment is shut down, the compass 
repeater used in connexion with the Chart Plan presenta- 
tion is left connected, and when the ‘Escort’ is again 
switched on, the heading marker is correctly orientated 
regardless of any changes of course in the meantime. 
This is of particular importance with a * North upwards’ 
picture, where an incorrect alignment would not be 
immediately obvious as it would be with a ‘Ship’s head 
up’ display. Furthermore, the *Auto-Trim’ system in- 
corporates a means of monitoring itself, and a warning 
light comes on if a heading error builds up beyond a few 
degrees. 


Electronic Bearing Marker 

This device enables the bearings of echoes to be readily 
determined when the display is off-centred. The marker is 
a radial line painting once at each revolution of the aerial, 
and is distinguished from the heading marker by the fact 
that the point at which it begins to paint is the radius of 
the indicated range, whereas the heading marker paints 
from the origin. This is clearly shown by a typical con- 
figuration illustrated in Fig 3. 

This type of marker is notably awkward to use, since 
there is no visual indication of the result of adjusting the 
control knob until the next revolution of the aerial paints 
in the new position. To lay the marker on a particular 
echo on the display may therefore require a number of 
successive attempts, each needing one revolution of the 
aerial to show the adjustment. 


Hitt 


Fig 3. A typical configuration of the electronic bearing marker 


In the ‘Escort’, this problem has been solved by con- 
trolling the direction of the bearing marker by a mech- 
anical drive from the movable graticule in front of the 
CR tube, and arranging for the marker to be always 
parallel to the lines on the graticule regardless of its 
point of origin. Two advantages derive from this arrange- 
ment: the bearing marker can be correctly orientated 
without waiting for it to paint, and its direction can be 
read from the scale surrounding the display which is also 
used for reading the graticule orientation. This also 
eliminates one control and one indicator and greatly 
simplifies the procedure. 
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Fig 4. A schematic diagram of the layout of an 
‘Escort’ marine radar installation showing the 
various units. A close-up of the display unit 
appears at the head of this article. The four knobs 
which can be seen to the right of the PPI are each 
of a different and clearly distinctive shape so that 
the operator can readily identify them by touch 
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Various precautions against incorrect adjustments and 
faults are incorporated in the equipment. In addition to 
illuminated warning signals to the operator, there is an 
echo-box performance monitor controlled by a ferrite 
polarization rotator in the wave-guide which confines its 
output to an arc of about 6 occurring astern. 

Silicon junction diodes are used as recifiers in the main 
power packs and elsewhere in the circuits; the ht lines are 
protected by resettable cutouts rather than fuses in the 
interests of speedy diagnosis; there are two built-in meters 
with a switch for fault zoning, and a probe for detailed 
fault location. 

The principal technical features are as follows: 


Display System 
PPI 12 in (30-5 cm.) diameter alum- 
inized cathode ray tube 
i, 14, 3, 6, 12, 24, and 48 
nautical miles 
Rings are provided at }, 1, or 4 
miles as appropriate 
Available on all ranges 
30 yards (27:4 m) 
50 


30 yards (27:4 m) 


Range scales 
Range calibration rings 


Variable range marker 
Minimum range 
Range accuracy 

Range discrimination 
Bearing accuracy 


Motor Alternator « Storter Unit 
' 








26° 
(610 mm) 

















Wavelength and frequency band 


Peak RF power output 
Pulse length 
Pulse repetition rate 


Horizontal beamwidth 
Vertical beamwidth 
Maximum sidelobe 
Scan speed 


Intermediate frequency 
IF bandwidth 

Noise factor 

Special features 


Transmitter System 

3-15-3-19 cm (9420-9500 Mc/s) 
45 kW 

0-12 and 0-25 microsecond 
1200 c/s (nominal) 


Aerial System 
1-4 
24 
32 db down on main beam 
20 rpm (nominal) 


Receiver System 


50 Mc's 

14 Mc's 

14 db 

*Sea-clutter” suppression, fast- 
time-constant control, Manual 
gain control 


Power-Supply System 


Mains input 


Power consumption 


380/440 V 3 phase 50/60 c/s ac 
or 110 or 220 V de 
13 kW 


Max. permissible mains-voltage 


fluctuation 
Voltage regulator 


+ 20 per cent 
Automatic electronic type 








IES Golden Jubilee Dinner 


AMONG the many events taking place throughout this 
year to mark the Golden Jubilee of the liluminating 
Engineering Society, the Commemoration Dinner held 
on February 9 at the Criterion Restaurant, London, was 
probably the most significant and distinguished. 

Its significance was underlined by the statement printed 
at the head of the menu for the occasion: 

Just fifty years ago to-night there was an informal 
gathering in this building of some twenty-six men of very 
diverse interests but ail united in their desire to found a 
society devoted to the spread of a knowledge of the prin- 
ciples of good lighting. 

The dinner was distinguished by the presence of guests 
representing science, art, industry, the Church, national 
and local government, the City of London, learned 
societies and professional institutions, and representatives 
of kindred societies overseas. The after-dinner speeches 
were relayed to the thirteen IES centres and one of the 
Groups in this country, and the first two speeches were 
also relayed to the South African centre in Johannesburg. 

Among the guests were two of the three surviving 
members of the twenty-six who were present at the first 
dinner: Lord Mount Edgcumbe and Dr R. Lessing; the 
third member—Professor J. T. MacGregor Morris—was 
unable to be present because of ill-health. 


The Society’s Aims 

At the Commemoration Dinner the toast of * The Illumin- 
ating Engineering Society” was proposed by the Dean 
of Westminster, the Very Reverend A. C. Don, who 
spoke appreciatively of the great strides made in recent 
years in the art of lighting churches. He referred par- 
ticularly to the admirable results of the relighting of 
Gloucester Cathedral and hoped that experts from the 
Society would soon be called in to improve the present un- 
satisfactory and inartistic lighting in Westminster Abbey. 

The reply was in the hands of the President of the 
Society, Mr C. C. Smith, who contrasted the first dinner 
with its company of 26 with the present gathering of 450 
people, and a further 1500 joining them in spirit at the 
other centres in the British Isles and in South Africa. 

He defined the twofold aims of the Society: to bring 
about a general recognition of the need for good lighting 
in all walks of life, and to determine by experiment and 
discussion what the essentials of good lighting really are. 
In this Jubilee Year they were concentrating on the first 
of these two aims; it was essential that all the people 
involved should get together and state their specific 
requirements. 

The next toast—‘Science’—was proposed by Dr 
G. B. B. M. Sutherland, Director of the National Physical 
Laboratory, who touched briefly on the milestones of 
scientific progress in lighting. Starting with Newton, who 
made the first fundamental discovery about the nature of 
light, that it is literally a mixture of all the colours of the 
rainbow, he recalled that it was not until some 200 years 
later—nearly the end of the nineteenth century—that 
Clerk Maxwell, Kelvin, and Holtzmann made it clear that 
light was a form of energy. The problem of converting 
electrical energy into luminous energy was first solved 


satisfactorily by Swan and Edison in the filament lamp. 
The scientific problem was to find a way of converting 
some cheap and easily available form of energy into 
luminous energy to match that coming from the sun 
without in fact creating a miniature sun. The modern 
fluorescent and discharge lamps were possibly the first 
steps in that direction. 

The function of science, said Dr Sutherland, was to 
provide an infinite spectrum of light sources which the 
lighting engineer would have at his disposal to use in the 
most artistic way. But the designer of a lighting system 
must be able to specify his requirements, and one of the 
most important contributions he has made to lighting 
was that of providing standards that are not subjective. 

He was followed by Sir Charles Wheeler, President of 
the Royal Academy of Arts, who proposed the toast of 
*Art’—and offered the artists’ congratulations to the 
Society for its achievements in lighting during the past 
fifty years. He also referred appreciatively to the Jubilee 
motif—a sun on the palm of a hand. 


‘British Lighting Industry Leads the World’ 

The toast of ‘Industry’ was proposed by Mr Leslie 
Gamage, Chairman and Managing Director of The 
General Electric Co Ltd and President of the BEAMA, 
who extolled in forthright terms the achievements of 
Britain and British industry. ‘I can say without exaggera- 
tion that no matter what may be claimed for other British 
industries, the British lighting industry leads the world 
that is just a plain simple fact,’ he said. 

Pointing out that to-day we have as much light as we 
want at the touch of a switch and that, whatever the job, 
there is a wide range of equipment for it, he emphasized 
that such progress does not happen on its own. We should 
never forget that it was in the research laboratories and 
factories of industry that the techniques and equipment 
used to-day were evolved. If industry had been content 
to concentrate on producing the hardware of lighting and 
had not shown such initiative and confidence in research, 
illuminating engineering as we know it would never have 
existed. Development work of this kind necessitated a very 
considerable financial outlay, and if industry was to carry 
out extensive research and development, then industry 
must be allowed to make the profits which rendered such 
things possible. The idea that price was the only criterion 
was a snare and delusion which would defeat its own 
object. 

He concluded, as he began, on a strong note of 
optimism. “We in the industry are proud of the benefits 
we have brought to the home,’ he said. ‘We are equally 
proud of the help we have given to all other industries. 
We are proud of our airport lighting and our road lighting. 
We are proud of our floodlighting, and you will forgive 
me if I have here particularly in mind the floodlighting of 
Niagara Falls—a technical feat which represents a new 
stage in this form of lighting.* But how much in all 
these fields yet remains to be done! What opportunities 
still await this great lighting industry!” 

* The new colour-changing floodlighting of Niagara Falls was 
designed and installed by The General Electric Co Ltd [Editor]. 
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The Eighth National Electrical Engineers’ Exhibition 


THIS year the electrical industry’s largest trade show 


the exhibition sponsored by the Association of Super- 
vising Electrical Engineers (ASEF)—easily eclipsed all 
its previous achievements in size, number of exhibitors, 
technical features, and attractive appearance. Staged at 
Earls Court, London, from March 17 to 21, it comprised 
over 430 exhibitors and covered 450,000 square feet 
(41,800 m2”). 

The BEAMA is prominent among the associations 
supporting the exhibition, and this year over 170 stands 
were occupied by BEAMA member-firms—representing 
over three-quarters of the total area and nearly half the 
total of the stands devoted to electrical equipment. 

The brief history of this exhibition is in itself a reflec- 


tion of the rapid expansion and the energetic outlook of 


the electrical industry since the immediate post-war years. 
The first venture was a modest effort by the North-West 
London Branch of the Association of Supervising Elec- 
trical Engineers, who in 1950 staged a one-day show in 
a small hall in North-West London with 13 exhibitors. 
Nearly two years went by before the second exhibition 
was held under the title of the ‘Electrical Engineers’ 
Exhibition’ with 70 exhibitors. 

In 1953 the number of exhibitors had risen to 108; in 
1954 there were 178, with an attendance of nearly 28,000 
visitors. In the two following years the number of ex- 
hibitors rose to 240 and 310 respectively. By 1957 the 
exhibition was firmly established as Britain’s ‘shop win- 
dow’ for a wide range of electrical equipment, and in that 
year 65,000 trade buyers, including visitors from 61 over- 
seas countries, came to see it. These figures were beaten 
in 1958, when the number of trade buyers was 68,000 
and included visitors from 62 countries. For this year’s 


show, nearly one million invitations were sent to trade 
buyers all over the world. 

The exhibition effectively displays the activities of 
what might be broadly described as the * middle section’ 
of the British electrical industry; it does not include the 
heavy generating equipment which forms such an import- 
ant part of British electrical exports, nor does it cover 
comprehensively the domestic appliance side of the in- 
dustry, as does for example the Ideal Home Exhibition 
reported elsewhere in this issue. But within these limits, 
it is a most impressive and significant demonstration of 
the comprehensive range and the quality and consequent 
reliability of British electrical products which can be 
approached by very few other countries in the world. 

This year the show contained many special features, of 
which the first to be seen by every visitor was a 40 ton 
400 hp diesel-electric locomotive built by the British 
Thomson-Houston Co Ltd and displayed in the fore- 
court. One of 18 similar locomotives supplied by BTH 
to the order of the New Zealand Government Railways, 
it is of the double-ended bonnet type with a maximum 
tractive effort of 22,500 Ib (10,200 kg), suitable for speeds 
up to 40 mph (64 kph) and intended for shunting and 
light passenger service. The next feature to greet the 
visitor was a spectacular lighting scheme in the entrance 
hall—especially appropriate, since this is the Golden 
Jubilee year of the Illuminating Engineering Society. An 
ingenious ‘night sky’ effect had been created by 64 
fluorescent tubes reflected against a glittering ceiling 
pattern, while along the corridors leading into the ex- 
hibition was an ‘avenue of light” produced by some 40 
feet (12 m) of tungsten spotlighting recessed behind a new 
system of illuminated acoustic panelling. The acoustic 





tiles are perforated and sections can be removed and 
Substituted by continuous banks of illumination or by a 
spotlight effect. By combining special ‘blue’ fluorescent 
tubes and gas-filled lamps, the lighting can range from a 
soft warm glow to artificial daylight for accurate colour- 
matching requirements. This system, known as the 
Siemens Ediswan Celotex illuminated acoustic ceiling, 
was installed ty Siemens Edison Swan Ltd. 

Inside the exhibition and dominating one end of the 
hall was the world’s largest electric clock—60 feet (18 m) 
in diameter. The tip of the minute hand, which measured 
30 feet (9 m) from centre to tip, travelled just over 18 
inches (46 cm) for each half-minute impulse received 
from the master clock on the maker’s stand, or just over 
3 feet (91 cm) for each minute. 

The centre-piece of the exhibition was specially de- 
signed to mark the Golden Jubilee of the Illuminating 
Engineering Society and consisted of a giant hand (a 
stylized representation of the symbol adopted by the 
Society for the occasion), 18 feet (5-5 m) high and 
mounted 20 fect (6-1 m) above the main gangway. The 
hand was made in chrysteline plastic stretched over a 
welded steel framework and contained 120 coloured 
lamps operated by an automatic colour-change system. 
Held between the thumb and forefinger was a golden 
ball spouting 16 lights in a modern styling. 


An Arcade of Shop Windows 

On the first floor of the exhibition were other special 
lighting features. One of these was a very effective de- 
monstration of shop-window lighting, a subject which 
is engaging the close attention of the British Lighting 
Council. 

In an area of 5000 square feet (465 m?), a covered 
arcade of shops had been erected, with 160 feet (49 m) of 
display window frontage to demonstrate various lighting 
techniques. In the centre of the arcade was a bank of 
grass, with paved verges and two modern street-lighting 
columns, and at the entrance a colour and jet changing 
fountain installed by BTH. 

The emphasis in these displays was on the correct use 
of lighting rather than increasing the amount of lighting, 
and ten lighting and fitting firms each presented one com- 
pletely fitted dressed window, covering between them a 
variety of different kinds of merchandise and demon- 
strating the latest techniques of display lighting. Seven 
of the ten windows were presented by BEAMA member- 


The photographs on this and the facing page show the seven windows in the * Shop Window Arcade’ installed by the BEAMA member- 
firms named at the top of page 63. The windows were designed to demonstrate different methods of applying the latest lighting 
techniques to the display of a wide variety of merchandise and styles of window dressing 
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firms: AEI Lamp & Lighting Co Ltd, Atlas Lighting 
Ltd, Crompton Parkinson Ltd, Falk, Stadelmann & Co 
Ltd, General Electric Co Ltd, Rowlands Electrical 
Accessories Ltd, and Siemens Edison Swan Ltd. The 
other three windows were by Courtney Pope (Electrical) 
Ltd, Harris & Sheldon (Electrical) Ltd, and Troughton 
& Young Ltd. 


A Spectacle in Light and Sound 

Adjoining this shop-window arcade was another special 
feature to which the name * Aurama’ has been given. This 
was an advanced form of the Son et Lumiére spectacle 
which was originated in France a few years ago, and dur- 
ing the last two or three years has been further developed 
in this country and elsewhere into a highly spectacular 
and popular form of entertainment. 

The principal technical development incorporated in 
‘Aurama’ is that it is the first fully automatic electronic- 
ally controlled presentation of the technique of telling a 
story in light and sound, the one complementing the 
other, and combining stereophonic music and sound 
effects with every possible variation of light and colour 
that can be achieved with modern lighting techniques. 

Developed by Atlas Lighting Ltd, ‘Aurama’ had its 
premiere at the Exhibition. The theme chosen was a 
musical one—Tchaikovsky’s ‘Fantasy on the Tempest’ 

recorded by the EMI stereophonic system, and the 
producer decided on a stylized representation of the 
magic island depicted in Shakespeare’s play which pro- 
vided Tchaikovsky with the inspiration for his music. 
Constantly changing lighting effects gave visual form to 
the ideas and moods of the music, requiring 110 lighting 
cues during the 14 minutes of the performance. 

The electrical equipment for *Aurama’ comprised 36 
lighting circuits controlling a wide variety of light sources 
including orthodox stage lighting equipment and Atlas 
fluorescent lighting, the latter being particularly useful in 
providing smooth and delicate gradations of colour. 

The electronic control is effected by superimposing on 


the magnetic tape sound track a series of signals, each of 


which determines a change in the visual scene. Each signal 
fires a pair of thyratron valves momentarily and the out- 
put of these valves during the conducting period is recti- 
fied, providing a dc signal which is distributed by stepping 
switches to any one or more cueing heads, each head con- 
trolling three lighting circuits. 

Each lighting circuit is fed by an Atlas dimmer bank 
using thyratron valves. The grids of these valves are con- 
trolled by a simple phase-shift circuit, one leg of which 
is a Capacitor and the other a photo-conductive cell, and 
when the light from an exciter lamp falls on the cell the 


valves are conducting. This exciter lamp is connected in 
the anode circuit of a hard valve, the grid circuit of which 
is itself controlled by two further photo-conductive 
cells, one of which determines the intensity of the exciter 
lamp and therefore the level of the lighting, and the 
other determines the time taken to reach the required 
level. 

These two photo-cells are illuminated by a common 
exciter lamp. A film medium moves in steps between 
the cells and the lamp, and as each frame of the film 
moves into position a ‘window’ is exposed, the area of 
which is predetermined for each lighting change to be 
initiated. 

Thus the whole operation is automatic and self- 
controlling from the moment the tape is started, and 

even more important—the equipment can cope with 
lighting changes of a complexity and speed that would 
be beyond the ability of a human operator. 

It is expected that ‘Aurama’ presentations may prove 
popular at holiday resorts, exhibitions, fairs, railway and 
airline terminals. 

Another unusual exhibition of considerable interest 
was the new optic for the Eddystone Lighthouse, where 
it will be installed later this year, replacing the optic and 
rotary mechanism built by the same firm in 1882. The 
old optic, 12 feet (365 cm) high and 7 feet (213 cm) in 
diameter, is illuminated by a petroleum vapour burner 
and transmits a double flash of about 600,000 candle- 
power every 30 seconds. The new optic is only 3 feet by 
3 feet (91 x 91 cm) and employs an electric lamp and lens 
array to transmit a double flash of equal power every 10 
seconds. The beam range in good visibility is about 17 
miles (27 km), but the loom will be visible beyond the 
horizon. 


The Opening Speech 

The exhibition was opened by Lord Brabazon of Tara, 
GBE, MC, who is President of the Royal Institution of 
Great Britain, Chairman of the Air Registration Board, 
and actively connected with the aircraft and electrical 
industries. Here are some of the points he made in the 
course of his speech. 

‘The application of electricity is growing daily and 
affecting all our lives; it grows and grows and there is 
no end to the fields in which it can help us, and I think 
the proof of that is the fact that electricity supply doubles 
in this country every 10 years... . It is, | think, interesting 
to speculate: had there not been a Faraday, had we not 
discovered, so to speak, electricity, what would the world 
be like to-day? It is indeed a fascinating thought—no 
electric light, no electric heating or cooking, no telephones 





or telegraphs, no electric razors, no electric hare, no blower 
and no electric clock... . 

‘But two things always strike me as remarkable about 
the development in electricity. It is that two great things 
have remained static; they have been left behind in all 
the great advance which has taken place. I refer to the 
primary battery and the secondary battery. I think it is 
true to say that if the secondary battery had advanced 
pari passu with other developments, every motor-car in 
this country would have been electrically driven. . . . 

‘I think we can congratulate ourselves that right from 
the beginning we have been pioneers in this great industry. 
And we remain one of the leaders of the world... . 


‘There must come a saturation point in the supply of 


motor-cars, when all the roads are solid with vehicles and 
no movement takes place. Nothing like that faces the 
electrical industry. No saturation point is in view. The 
whole world is hungry for it. Confidently we go forward 
from strength to strength, inspired indeed by this re- 
markable exhibition which I have the very greatest 
pleasure in now declaring open.’ 


President of BEAMA on Exports 
At the luncheon held to celebrate the opening of the ex- 
hibition, Mr Leslie Gamage, Mc, MA, Chairman of The 
General Electric Co Ltd, and President of the BEAMA, 
paid a tribute to the excellence of the exhibition and then 
spoke about exhibitions in general. He said: 

‘Gone are the days when businessmen regarded exhibi- 
tions as a nuisance and a waste of money. . . . Whence 


comes this change in our thinking about exhibitions? 
Primarily it arises from an ever-growing realization of 
the national need for exports, and more exports, and 
even more exports, of which we have seen evidence quite 
recently in the terms we have achieved from Tokio to 
Tennessee. 

“We welcome particularly the opportunity we have at 
exhibitions of discussing with overseas buyers the merits 
or otherwise of the products which we wish to sell. 
Personal contacts are the essence of successful business. 

‘The pessimists, of course, foresee a time when our 
overseas customers will be making their own goods, and 
will no longer want to buy our products. This presup- 
poses manufacturers over here reaching some definite 
stage of development and then marking time or standing 
still while everyone else catches up. Personally, | am 
confident that British brains and British craftsmanship 
will not let this happen. 

‘It is not enough to be going ahead: we must see that 
the world knows it too. I think our exhibition arises from 
a rather belated acceptance of this very simple truth. 
Both as a manufacturer and as a citizen of this country, 
I feel it high time we British started to blow our own 
trumpet.’ 

Referring to the emphasis on lighting at this year’s 
Show, Mr Gamage said: ‘We in the electrical industry 
have many achievements of which we are justly proud. 
But above all we are proud of what we have done in the 
lighting field, where without any kind of exaggeration we 
do really and truly lead the world. It is therefore justly 
the highlight of this exhibition.” 








Winners of the annual competition for outstanding exhibits. (Above left) Silver Trophy, Industrial Section: Flameproof dry type 


mining transformer 
Dimplex Electrical Ltd. (Below) Highly Commended. Industrial 
Section: *Metrohm’ insulation and continuity tester—Everett, 
Edgcumbe & Co Ltd (left); Domestic Section: Contemporary stvle 
lampholders, Nettle Accessories Ltd (centre); *7Tenten’ suction 
cleaner—Parnall (Yate) Ltd (right) 


Brush Electrical Engineering Co Ltd. (Above right) Silver Trophy, Domestic Section: Portable infra-red heater, 
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Notes 


Scotland’s First Nuclear Power 
The first nuclear power station in Scotland 
at Chapelcross, near Annan, Dumfries- 
shire—started providing electricity towards 
the end of February, a week ahead of 
schedule. The first of the four reactors 
went critical last November, and with the 
completion of the steam circuit and the 
turboalternator, the steam which had pre- 
viously been passed to a dump condenser 
during the testing period was then fed to 
the turbine. 

When all four reactors are completed, 
Chapelcross will have an installed capacity 
of 184 MW and will send out about 140 MW 
to the national grid. Built as a dual-purpose 
station by the United Kingdom Atomic 
Energy Authority, it will supply both 
electricity and plutonium. 

The construction is under the control of 
Merz & McLellan, consulting engineers, 
acting as agents for the AEA’s Industrial 
Group—the first occasion on which a 
private firm has been employed in this way 
on a major project. Among the suppliers of 
equipment are Babcock & Wilcox Ltd—heat 
exchangers; C. A. Parsons & Co Ltd 
turboalternators; Stewarts & Lloyds Ltd 
pipework. 


Large Pumped Storage Scheme for Scotland 
The first large-scale pumped storage scheme 
in Scotland will be one of the features of a 
new hydro-electric project announced by the 
North of Scotland Hydro-Electric Board, 
involving a catchment area covering 324 
square miles (840 km?*) and comprising one 
barrage, two dams, thirteen aqueducts, and 
three generating stations with a total in- 
stalled capacity of 450 MW. 

The scheme is designed to meet the grow- 
ing power demand in the Scottish Highlands 
and from its pumped storage section it will 
also provide peak load supplies to the South 
of Scotland more cheaply than from a 
new steam station which would otherwise 
have to be provided. In return, power from 
the South of Scotland Electricity Board’s 
generating stations will be used during off- 


peak periods to pump water to a high-level 
reservoir. 

Three interdependent sections are planned, 
each contributing its quota to the whole 
scheme. There will be one hydro-electric 
generating station of 18 MW capacity; a 
combined pumping and generating station 
of 400 MW capacity to be built under- 
ground and from which water will be 
pumped to a reservoir at a height of 1300 ft 
(396 m), and a third station with an installed 
capacity of 30 MW which will be fed by 
water taken through a tunnel from a barrage 
on one of the rivers. 


400 MW Generating Plant for Scotland 

The General Electric Co Ltd has recently 
been awarded a contract for two 200 MW 
turbogenerators and auxiliary equipment to 
be installed at the Kincardine generating 
station of the South of Scotland Electricity 
Board. These sets are the largest so far 
ordered for any Scottish power station, and 
the value of the contract is in the region of 
£4 million. 

The turbines will be designed for steam 
conditions of 2350 Ib/in* (165 kg/cm?*), 1050 
deg F (566 deg C) with reheat of 1000 deg F 
(538 deg C), vacuum 28-9 in (734 mm) with 
55 deg F (12-8 deg C) cooling water tempera- 
ture. The feed heating will be in 7 stages to a 
final feed temperature of 460 deg F (238 deg 
C). The generators will be hydrogen cooled 
at a pressure of 50 Ib/in® (3-5 kg/cm*) and 
will have an output of 235 MVA, 0:85 pf, 
3-phase, 50 cycles at 16 kV. The generator 
rotors will have hollow conductors direct 
cooled by the hydrogen—the same arrange- 
ment as adopted for GEC machines already 
in service—with a hydrogen pressure of 
30 Ibin® (2:1 kg/cm*). The stator con- 
ductors will be liquid cooled. 

The contract includes condensing and 
feed-heating plant which will be manu- 
factured by G. & J. Weir Ltd. 


More Nuclear Power Stations Planned 

The Central Electricity Generating Board is 
applying for consent to develop a new site of 
about 175 acres (71 ha) for the construction 
of a nuclear power station on the south- 
eastern bank of the Severn Estuary, 14 miles 
(22:5 km) north of Bristol and 44 miles (7:2 
km) downstream from the 275 MW nuclear 
station now in course of construction at 
Berkeley. 


The capacity of the new station has not 
yet been decided, but present indications are 
that it will be the most powerful nuclear 
station yet planned; it may have a total out- 
put of about 1000 MW and feed direct to 
the 275 kV supergrid. 

Advantage will be taken of the rock 
formation for the construction of an artificial 
tidal reservoir which will provide during 
low-tide periods the very large quantities 
of cooling water required. This unusual 
arrangement will reduce the capital costs 
which would be incurred in obtaining cool- 
ing water by normal means in an estuary 
with such a wide tidal range as the Severn. 

In addition to this site, the Board is con- 
tinuing to investigate three other areas on 
the Severn Estuary to determine whether 
they are suitable for future nuclear power 
development. 

Other sites also under review by the CEGB 
for proposed nuclear stations are on the 
Selsey Peninsula on the south coast of Eng- 
land, in the Isle of Wight, and areas on the 
coast of Anglesey in North Wales. 

Application has also been made for con- 
sent to build two other new stations—each 
of a projected capacity of 650 MW—at Size- 
well in Suffolk and at Dungeness on the 
Kent coast. The latter station will be near 
the English terminal of the projected cross- 
Channel power cable designed to link the 
British and French grid systems. 


Aircraft Equipment by English Electric 
Many types of military and civil aircraft are 
now using electrical equipment made by the 
Aircraft Equipment Division of the English 
Electric Co Ltd, and the design and produc- 
tion of such equipment now forms a major 
part of the English Electric Group’s aviation 
activities. During the past four years, the 
work of the Aircraft Equipment Division at 
Bradford, Yorkshire, has increased fourfold. 

English Electric equipment is incorporated 
in seventeen types of aircraft, ranging from 
complete electrical generating systems in 
the Victor Mk 11 and Vulcan Mk 11, the 
Canberra, Lightning, Jet Provost, the Bristol 
192 helicopter and the Javelin, to other 
equipment including large and small 
actuators and geared motors in the Comet 
4, Scimitar, Britannia, Canadair, CL 44, 
NA 39, Gannet, Dart Herald, and Firefly. 
Specialized equipment is also used on a 
number of British guided weapons. 

The Division has also been developing a 


4n artist's impression of the projected second overhead line crossing of the River Thames for the British super-grid. The suspension 
towers, 630 feet (192 m) high, will be the tallest in Britain. The span between them will be 4500 feet (1370 m). The crossing will have two 
3-phase circuits and a single earth wire; the conductcrs, which will be manufactured by British Insulated Callender’s Cables Ltd, will 
each have 108 strands of 0-15 inch (3-8 mm) diameter aluminium wire over a core of 91 strands of 0-123 inch (3-12 mm) diameter steel 
wire, and will each carry 1550 A continuously. The crossing is designed for a working voltage of 380k V but will operate initially at 275kV 





complete electrical system, using the Sund- 
strand type of constant speed drive (pro- 
duced under licence by English Electric) and 
incorporating the first brushless alternator 
for aircraft designed and built in this 
country. This system, which is intended for 
the home and overseas markets, will be 
running in the laboratories this summer. 

The military version of the Sundstrand 
drive is now being supplied by English 
Electric for the Victor Mk 11 and the 
Vulcan Mk I1 jet bombers and has com- 
pleted 12,000 hours running, including 
flight testing. Production of a civil version 
of the drive is now starting. The new brush- 
less alternator has already successfully com- 
pleted more than 1500 hours of development 
running 

For the future the Aircraft Equipment 
Division is developing new machines and 
control equipment to satisfy the demands 
made by the performance of such new air- 
craft as the TSR 2 and the projected British 
supersonic airliner. Much attention ts being 
given to the production of brushless 
generators of advanced design which will 
give superior service to those now available 
and, in particular, will not suffer from the 
high rates of -ear at high altitude which 
now afflicts all types of machines using 
carbon brushes 


They Won't Wear Out! 
The inherent quality and reliability which 
have always distinguished British electrical 
equipment have gained a world-wide reputa- 
tion. Several interesting examples which fully 
justify this claim have recently come to light. 
A Birmingham company has handed to 
Siemens Edison Swan Ltd a 60 W Britannia 
lamp which it purchased thirty years ago 
The lamp was still in perfect working order. 
Two British Thomson-Houston motors 
have been in continuous service since they 
were installed in 1913 in a Yorkshire 
brewery. They have operated under some- 
what dusty conditions for six heurs a day, 
six days a week since they were installed, 
and the firm reports that there seems no 
reason why they should not continue to give 


satisfactory service for many more years to 
come. The motors are shunt-wound dc 
machines rated at 31 hp 460 V, and the only 
attention they have ever required has been 
the skimming of commutators, and this has 
been done only twice on one motor and 
three times on the other 

Next, a curious moving-coil instrument, 
made in 1883 by R. E. Crompton & Co 
(now Crompton Parkinson Ltd) was re- 
cently ‘discovered’ by a London firm when 
they moved out of their old premises. The 
instrument is in remarkably good condition 
and has an interesting feature in that the 
hand-engraved scales are denoted *Current’ 
and * Potential” but the terminal posts are 
marked *Amperes’ and ‘Volts’. Since the 
International Electrical Congress did not 
regularize these latter terms until its first 
meeting in 1881, it appears likely that this 
was one of the first measuring instruments 
to use the new nomenclature. 

No control springs are fitted, the earth's 
magnetic field being used to provide a 
restoring torque. As the instrument was in- 
tended for horizontal operation it would 
have to be lined up due north-south before 
functioning: all nineteenth-century switch- 
boards incorporating instruments’ with 
similar movements must therefore have been 
aligned due east-west! 

Finally, the Chairman of the Midlands 
Electricity Board recently presented to the 
Birmingham Museum of Science and In- 
dustry a veteran dc motor built in 1900 by 
Crompton & Co (since amalgamated with 
the Crompton Parkinson organization). 

Until recently, this 2 hp 1200 rpm motor 
was used for the line shaft drives of printing 
presses, and according to a director of the 
printing firm had given sixty years of 
trouble-free service. 

The old motor was still working when 
MEB engineers, in the course of the dc ac 
change-over scheme in Birmingham city 
centre, were obliged to remove it. As a point 
of interest, it took four men to lift out the 
old motor, but only one man was needed to 
handle the modern replacement 


A New BEAMA Publication 

An enlarged and revised edition of the 
BEAMA booklet Abbreviations of Asso- 
ciations, Institutions, Research and Trade 
issociations has recently been published 
The first edition was issued in 1957. 


The old BTH motor and the Crompton 
switchboard meter referred to above 
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In selecting the list for inclusion in the 
booklet from the many thousands of ab- 
breviations now in general use, the choice 
was based on those most likely to be en- 
countered by people in the electrical and 
allied industries. Even so, this edition covers 
210 British associations, institutions, re- 
search and trade associations, 101 profes- 
sional qualifications, and 78 international 
and overseas organizations 

The booklet is published primarily for 
members of the BEAMA, but copies are 
available for any interested organizations or 
individuals at the foreign exchange equival- 
ent of Is 6d for single copies, £1 for 20 or £4 
for 100 copies. 


New High Power Radio Transmitters 

The first stage of an extensive expansion 
and modernization programme for the 
Overseas Telecommunications Radio Ser- 
vice has recently been completed. Standard 
Telephones and Cables Ltd, on behalf of 
the General Post Office, has installed at the 
Ongar radio station the first seven of the 
23 DS13D transmitters ordered by the GPO 
for its current programme. These seven 
transmitters will operate to such places as 
New Delhi, Colombo, Singapore, Bahrein, 
and Bombay. Four more transmitters will 
shortly be in operation at Dorchester and 
the remaining twelve are now being in- 
stalled at Rugby. 

The design of the DS13D transmitter has 
many special features based on STC’s wide 
experience in the design and building of 
equipment for this type of service. Linear 
RF amplifiers make the sets suitable for 
multi-channel telephone and _ telegraph 
operation, and one transmitter can handle 
both telephony and multi-channel tele- 
graphs, or as many as four telephone 
channels simultaneously. 

All functional controls, including fre- 
quency changing, are carried out by remote 
control, less than 30 seconds being needed 
to change from one operational frequency 
to another. 

The high-power valves are air-blast cooled 
and the hot air can be recirculated to heat 
the buildings. 


Wakefield-Dick’s New Laboratories 


C. C. Wakefield & Co Ltd have recently 
announced the opening of a large extension 
to their Wakefield-Dick’s laboratories at 
Hayes, Middlesex, where the volume of 
research and development work has in- 
creased by 300 per cent during the past ten 
years. Some of the most modern apparatus 
has been installed for further research on 
lubricating oils and allied products. 

In the new Spectrographic Laboratory 
the new equipment includes apparatus which 
analyses, spectrographically, the metallic 
constituents of an oil sample. In the Radio- 
Chemical Laboratory the introduction of 
radioactive isotopes will aid other aspects 
of research. 

Facilities for routine laboratory work 
have been extended and each chemist is 
provided with separate compressed air, gas, 
vacuum, and nitrogen supply points. 

The Wakefield Castrol Group expect that 
these new extensions will appreciably in- 
crease the efficiency of their research depart- 
ment, and so benefit the users of their pro- 
ducts throughout the world. 
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A High-Voltage Cable-testing Laboratory 


WHEN British Insulated Callender’s Cables Limited de- 
cided to rebuild their Power Cable Works at Erith, Kent, 
an essential part of the plan was the installation of a large 
new high-voltage laboratory designed to cater for de- 
velopment testing of cables for operation at the highest 
voltages envisaged in the future. This laboratory is now 
in commission and its chief features are described in the 
following notes. 

The opportunity was taken of installing in the new 
laboratory the latest available equipment for development 
work and proving tests on power cables for operation at 
400 kV and above. 

The main feature of the new equipment is a 3200 kV 
two-column Ferranti impulse generator having 16 stages 
of 0-28 microfarad per stage rated at a voltage of 200 kV, 
giving a total stored energy of 89-6 kW-secs from a 
generator capacity of 0-0175 microfarad. 


Provision for Future Development 

Owing to the continual development of power cable 
techniques, provision has been made to double the 
capacity and hence the stored energy of the generator 
should the occasion arise. The generator is charged via a 
moving-coil voltage regulator and oil-immersed rectifier 
set, and is provided with automatic tripping, a capacity 
potential divider, ultra-violet ray gap stabilization, and 
remote polarity change-over switchgear. 

In process of completion is a 1280 kV impulse generator 
made by BICC which will consist of 8 stages, 0-32 micro- 
farad per stage, rated at a charging voltage of 160 kV, 
and which will deliver a total stored energy of 32-8 kW- 
secs from a generator capacity of 0-04 microfarad. The 
generator is provided with remote polarity change-over 
switchgear and a resistive potential divider. 

Oscillograph recordings from both generators are taken 
on transient recorders built to a BICC specification 
and provided with means of automatic programmed 
control. 

Another major piece of equipment is an 800 kV ac test- 


ing set consisting of two 400 kV transformers, capable of 


cascade or parallel operation and continuously rated at 
2 MVA either 400 or 800 kV, with an overload factor of 
1-75 for periods of up to one half-hour. The transformers 
operate with live tanks which stand on insulated supports, 
the midpoint of each 400 kV winding being connected to 
its own tank. 

The transformers operate in a state of controlled series 
resonance, giving extremely wide stable test parameters 
coupled with good wave form and falling current at 
breakdown. 

The tuning reactors are situated in the main trans- 
former tanks and are driven through an insulated shaft 
which couples to a driving and remote indication unit in 
a small pit under the transformers. The exciting source 
for the resonant circuit is in the form of two 42 kV feed 
transformers continuously rated at 100 kVA each. 

The tuning of the transformers and regulation of the 
output voltage are so electrically coupled that the two 
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The two-column 3200 kV impulse generator, with 
the 2-metre sphere gap in the background 


units are kept in step when connected either in series or 
in parallel. Provision is made to keep the output voltage 
of the sets constant and to hold the transformers and load 
capacity in resonance by electronic means. Electronic 
circuits operating from a voltage source derived from 
capacity dividers, rather than from the usual current 
source, are provided for fault detection. This method has 
been used because the current in the transformer winding 
falls, as opposed to the usual rising characteristic, when 
the sample under test breaks down. The series resonance 
circuit maintains the supply power factor near to unity, 
with a consequent reduction in the supply demand. 

The layout of the two transformers in relation to the 
building is such that a third transformer can be added at 
a later date to extend the testing voltage to 1200 kV at 
3 MVA continuous rating. 

Also installed in the laboratory are two 200 kV 400 
kVA transformer test sets formerly used at BICC’s Pres- 
cot laboratory. These transformers are fed from re- 
gulators with reactor backing and operate in the parallel 
mode of resonance. Their control and measurement 
equipment has been modified and brought up to modern 
standards. 





In the three-phase test set, three 76 kV 50 kVA trans- 
formers are connected in a star bank and will give a 132 
kV 150 kVA three-phase supply. The instrumentation and 
control of this set follow conventional practice. 

Very-high voltage measurements can be made using a 
2-metre sphere gap which is provided with remote control 
and indication from the control room. Mobile 25 and 


75 cm sphere gaps are provided for measurement of 


voltages not requiring the use of the 2-metre sphere 
gap. 

The electricity supply to the laboratory is taken at 6°6 
kV through oil circuit-breakers to a 750 kVA 6600/433 V 
oil-cooled transformer. Local distribution of supplies is 
taken through fused isolator panels to individual electrical 
loads. A ring main is provided to give services of 415 V 
60 A three-phase neutral and earth, and 3x 230 V 
13 A at 15 points around the laboratory. The main pur- 
pose of the 60 A service is for the operation of ring-type 
current-loading transformers and portable oil degasifica- 
tion plant; the lower current services are for small portable 
tools and similar appliances. 

The switchgear and supply transformers were manu- 
factured by the Brush Electrical Engineering Co Ltd, and 
the Brentford Transformer Co Ltd supplied the re- 
gulators for the 200 kV transformers. 

The size of the equipment and the need for observation 
of high-voltage clearances preclude the use of cranes within 
the laboratory, and all lifting is done from a standardized 
form of crane scaffolding and lifting beams which are 


Tap setting on the 3200 kV impulse generator 


readily erected when required. This gives the laboratory 
an unobstructed floor area of 22,000 square feet (2044 m?) 
—as large as that of any high-voltage laboratory in the 
world. 

The reinforcing steel over the whole floor is electrically 
welded to provide a ground plane which is used as an 
electrical measurement reference, and it is tied to nine 


The two 400 kV transformers forming the 800 kV ac test set, 
with capacitor stack for control and voltage measurements and 
standard condenser for power factor measurement 


earthing points driven into the ground to a depth of ap- 
proximately 30 feet (9 m). A separate earthing system is 
used for earthing all the electrical supplies and the frames 
of the supply equipment. On one side of the laboratory 
are a number of cable entries which allow cables to be run 
out and buried in an adjacent field to simulate working 
conditions. 

A flexible test enclosure system allows at least seven 
tests to be carried out simultaneously. The enclosures can 
be quickly erected with standard fencing sections and 
posts in sockets set in the floor on a 10 foot (3 m) grid. 
Each section includes full safety interlock facilities and 
danger lights. Because of the need for observing corona 
under conditions of darkness, the building has no external 
windows; twin 80 W fluorescent lighting units in four rows 
give an illumination level of 10/12 lumens. 

BICC claim that these new laboratories are among the 
best equipped in the world, and the facilities for research 
which they afford will enable them to produce power 
cables to meet any contingency in the foreseeable future. 
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Diesel-electric Locomotives for Export 


NEW ‘GENERAL PURPOSE’ DESIGN FOR OVERSEAS REQUIREMENTS 


THE prototype of a new design of 1100 hp mixed traffic 
diesel-electric locomotive—appropriately named the * Ex- 
plorer’—was recently demonstrated by the British 
Thomson-Houston Co Ltd. The intention behind the 
design has been to produce a ‘general purpose’ loco- 
motive particularly suited to overseas requirements and 
which could be bought ‘off the shelf’, as it were. In the 
past, British locomotives have usually been built to 
special requirements and therefore could not compete 
so effectively in price against the American all-purpose 
locomotive. It is hoped that the ‘Explorer’ will win orders 
in overseas markets by reason of its reliability, its price 

which is of the order of £60,000—and the fact that when 
it goes into production there will be early delivery. 

The locomotive has been designed for use on the lighter 
type of railways overseas, particularly in Commonwealth 
countries and South America, where freight forms a 
large proportion of the total traffic and where freight 
trains are generally operated at medium speeds. The 
small number of passenger trains are slow 
compared with European standards, generally 
because of the limitations of the track. Many of 
these railways have a track gauge of less than 
the standard 4 ft 84 in (143-5 cm), and they are 
all restricted to light axle loads. 

These requirements have been kept in mind 
in designing the ‘Explorer’, as well as the fact 
that it will have to operate in tropical climates 
and in some cases at high altitudes. By keeping 
the maximum engine output to 1100 hp, it will 
be possible to maintain the output at sea level 
when operating in an ambient temperature of 
120 deg F (49 deg C) or up to an altitude of 
4000 ft (1219 m) at an ambient temperature 
of 80 to 85 deg F (26:7 to 29-4 deg C). 

In these conditions, the locomotive will be 
suitable for both passenger and freight traffic 
on main and branch lines, and in multiple- 
unit working it will deal with the heaviest 
trains. 

The locomotive is a joint BTH-Lister 
Blackstone development, designed around the 
Lister Blackstone type ERS 12-T four-stroke exhaust 
turbo charged rail tractor diesel engine with a continuous 
rating of 1100 bhp at 800 rpm. 

The two lines of six cylinders are axially parallel and 
opposite to each other, with two crankshafts carried in 
bearings supported on a common bedplate. The crank- 
shafts are identical and are each fitted with a small 
flywheel. The drive is taken through hardened and ground 
spur gearwheels to a pinion mounted on the generator 
shaft which rotates at 1320 rpm, corresponding to the 
engine speed of 800 rpm. If it should be necessary as an 
emergency measure, it is possible to uncouple one bank 
of cylinders from the drive and operate the locomotive 
at reduced power on the remaining bank. 
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The main generator is a 10-pole machine specially 
designed for the severe duties associated with traction 
work in conjunction with an internal combustion engine. 
Its continuous ratings to BS 173: 1941 temperature rises 
with Class B insulation are 


515 V, 1310 A, 675 kW, 1125 rpm 
290 V, 2310 A, 670 kW, 1125 rpm. 


The auxiliary generator is built on the same shaft as the 
traction generator and follows the same general mechani- 
cal construction. It is an 8-pole shunt-wound machine 
suitable for working in conjunction with the automatic 
voltage regulator. Its continuous rating to the same 
specification as the main generator is 


110 V, 48 kW, 700/1125 rpm. 


The differential exciter is mounted on the auxiliary 
generator and driven by V-belts from a pulley on an 


General view of the * Explorer’ diesel-electric locomotive 


extension of the traction generator shaft. It is a 4-pole 
machine with self-exciting and separate field windings, 
and a differential winding carrying the main trac- 
tion current. The exciter operates in conjunction with 
the load control units to regulate the load on the diesel 
engine. 

The traction motors are of the box-frame type and 
are arranged for axle suspension with a single reduc- 
tion drive to the axle. Their continuous rating is 290 V, 
385 A, 440 rpm. The motor pinions drive the axles 
through resilient spur gearwheels, the gear ratio being 
13 : 66. 

The auxiliary equipment includes 2 motor-driven cen- 
trifugal blowers supplying cooling air to the traction 





motors, and 2 compressors mounted at the free end of the 
engine and each directly coupled by a shaft extension to 
one of the engine crankshafts. They operate at a normal 
pressure of 100 Ib in? (7 kg cm?) and are connected to a 
common main reservoir. 

When vacuum-braked trains are to be handled, 2 


electrically driven exhausters are installed. Each is of 


60 ft® min (1-7 m* min) displacement at normal speed, 
and double this displacement when required to release 
the brakes 

A 48-cell lead-acid battery of 144 Ah capacity is pro- 
vided for engine starting and auxiliary purposes. 


Constructional Details 

The locomotive underframe is constructed from stan- 
dard sections and plates to give ample strength for the 
normal load imposed by service conditions and when 
lifting. The bogies are built up from rolled steel sections 
and plates welded into sub-assemblies which are riveted 
together to form a sturdy frame of ample strength. Each 
bogie has 2 rubber cone pivots of the well-known 
‘Alsthom’ type on which the body is carried. The pivots 
themselves are supported on the fixed bolsters on pads 
of rubber which allow side movement in shear. In addi- 
tion, the inner pivot assembly on each bogie can slide as 


a unit on manganese pads to allow the negotiation of 


tight curves. 

The Westinghouse brake system includes a straight air 
brake for use when running light or when hauling un- 
braked stock. A vacuum-controlled straight air-brake 
system is used when running with vacuum braked trains 
and in these cases the exhausters already mentioned are 
installed. An automatic air-brake system can also be 
provided when necessary. 

Electrodynamic braking, operating quite independently 
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The equipment in the control cubicle 


of the mechanical brakes, is achieved by causing the 
traction motors to act as generators, the current thus 
generated being dissipated in resistor banks. The braking 
effort is varied by adjustment of the field motor strength. 


1 view of the diesel engine showing the BTH main generator, 


overhung auxiliary generator, and V-belt driven exciter 


The principal technical data of the *Explorer’ are as 


follows: 


Ratings 

Engine output 

Input to generator for traction 
(average) 

Tractive effort (max) 

Tractive effort at continuous rating 
of motors 

Maximum service speed 


Weight 
Total weight of locomotive 


Axle load 


Leading Dimensions 
Minimum gauge 
Maximum gauge 
Maximum length over headstocks 
Maximum overall height 
Maximum width 
Bogie wheelbase 
Total wheelbase 
Bogie pivot centres 
Wheel diameter 
Clearance between motor and rail 
Clearance between gearcase and rail 
Minimum radius of curve 


Capacities 


Fuel 
Water 
Sand 


1100 hp at 800 rpm 


1030 hp 
42,000 Ib (19,000 kg) 


24,600 Ib (10,880 kg) 
55 mph (88-5 kmph) 


minimum 72 tons 

minimum 12 tons (can be 
increased to 14 tons if 
required) 


39% ins (100 cm) 

5 ft 6 ins (168 cm) 
49 ft (15 m) 

12 ft 9 ins (389 cm)* 
9 ft 9 ins (297 cm)* 
12 ft (366 cm) 

36 ft (11 m) 

30 ft (9-14 m) 

364 ins (92-7 cm) 
6} ins (15-9 cm) 

5} ins (13-3 cm) 
300 ft (91-4 m) 


500 gallons (2273 |) 
50 gallons (227-3 |) 
20 cu ft (0°56 cu m) 


As soon as the running trials now in progress in this 


country are completed, the *Explorer’ will be shipped 
to East Africa where, with the cooperation of the East 
African Railways, it will be given extensive proving tests 
on one of the most difficult branch lines near Nairobi. 
It will then be offered for sale. 


* In certain cases these dimensions can be reduced if essential. 
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High-Speed Co-axial Gear Units 


R. Gardiner* 


THe higher primary speeds now coming into more 
common use since the commercialization of the gas 
turbine have thrown down a challenge that gear unit 
builders in this country have not been slow to accept. 

fo keep peripheral velocities down to reasonable 
figures while achieving the higher ratios involved, several 
types of units have been developed with high and low 
speed shafts in line and the load distributed by the use 
of multiple layshafts. These units are sometimes loosely 
described as epicyclic, on account of the use of sun and 
planet pinions, but actually certain of these are not 
epicyclic but merely double reduction units with three 
layshafts. 

To rationalize the position, David Brown Industries 
Ltd have classified this type of drive under three head- 
ings with the symbols ‘SC’, ‘SA’, and ‘HC’. These are 
not merely identification characters but part of a studied 
nomenclature which gives a direct reference to the particu- 
lar unit under consideration. 

The ‘SC’ means that the unit has a high-speed Sun 
pinion and a low-speed Carrier. This arrangement is 
shown in the diagrammatic isometric in Fig 1 where it 
has been stripped of case, thrust cones, and all detail. 


Fig 1. Skeleton isometric diagram of 
‘SC’ type epicyclic unit 


‘SA’ means that the unit also has a high-speed Sun 
pinion and a low-speed Annulus as shown isometrically 
in Fig 2. 

The *HC’ unit is entirely different in character, having 
no annulus and being a three layshaft double reduction 
unit. Hence the symbol ‘HC’ means that the shafts are 
Horizontal and Co-axial, as illustrated in Fig 3. 

All three types have certain common characteristics 
and show a favourable comparison in weight and space 
when compared with conventional side-by-side units of 
” Tes and Development Department, David Brown Industries 
Ltd. 
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Fig 2. Isometric showing kinematics of 
‘SA’ type epicyclic unit 


the same capacity and life expectation. Since the input 
and output shafts have no transverse forces acting upon 
them, there is no need for a high-speed bearing, and the 
low-speed bearing, which normally carries the weight of 
the gear assembly and acts as a location bearing, can be 
used to support one end of an adjacent unit such as a 
generator armature. 

The overall efficiency of these multiple layshaft units 
has been the subject of considerable study and test to 
ascertain the extent to which the saving of the power 
losses in wheel and pinion bearings in a conventional unit 
are counteracted by the layshaft bearings plus the greater 
number of gears involved. 

The following table giving the calculated efficiency 
values of a number of such units does not follow any 
definite sequence, being actual examples of current 
schemes. Tooth losses in column ‘a’ are calculated by the 
method given in Merritt’s ‘Gear Trains’! with a value of 
0-08 for the coefficient of friction. The churning losses 
are accepted to be proportional to the gear speeds, 
while the bearing losses have been calculated using the 
formula given by Newman?. The resultant overall 
efficiencies are given in column ‘A’. 


Fig 3. Schematic arrangement of 
*HC’ double reduction unit 


A three layshaft unit built for a British turbine manu- 
facturer was the subject of a full load test when the 
efficiency was found to be 97-4 per cent. When calculated 
by the method used in the table above, the efficiency 
works out at 96 per cent, which is over-conservative due 
to the high tooth losses obtained when using a coefficient 
of friction of 0-08 in the expression given by Merritt. 
When an empirical tooth loss of 0-7 per cent per contact 
is used, the calculated efficiency of this three layshaft unit 
becomes 97-2 per cent. 

These figures suggest that, for gears with a high degree 
of finish and running at high speeds, the coefficient of 





friction value of 0-08 may be too high. If this figure is 
reduced to 0-06, the calculated efficiency of the tabulated 
units is as shown in column *B’, based on the tooth loss 
as column ‘b’. 

The actual efficiency of the three layshaft unit tests was 


true conjugate conical surfaces to the thrust cones on the 
pinion shaft. When running they have line contact in the 
common plane of the shafts and offer a wedge-shaped 
‘lead-in’ for the lubricating oil, thus ensuring hydro- 
dynamic lubrication. 


Calculated 
: ; i overall 
Churning Bearing Tooth Tooth effi — 
loss loss ° loss °, loss °% - cy 


(NEWMAN) a b a 


ins mm A B 


Annulus 
Load Speeds Unit diameter 


hp rpm type 


22,400 6,000 600 813 0-5 0-36 27 0-95 
7,000 8,0002,700 § 2 610 0:5 0-9 4) 1:16 
1,300 730,748 ; 2 610 0:5 0-33 ‘10 1-58 
2,600 7,000, 1,500 432 0-5 0°81 27 0-95 
2,520 10,000/1,500 SC 508 0:5 0-83 ‘25 0-94 

250 1,900/5,700  S/ 203 0:5 0-69 ‘28 0-96 
7,450 5,000/1,500 S 610 0-5 0-67 ‘19 0-90 
7,450 5,000'1,000 SC 711 0-5 0-48 ‘27 0-95 
3,360 8,000 1,500 § 2 508 0-5 0-7 38 1-04 


* Diameter of circle circumscribing planets 


still slightly greater than the calculated figure of 97:2 per 
cent and, judging from this result, it seems probable that 
the actual efficiencies of the epicyclic units will approach 
or even exceed 98 per cent, a figure which is compar- 
able with the efficiency of side-by-side units of normal 
design. 

Spur gears, or, more frequently, single helical gears, are 
used on all externally toothed gears of these types and are 
profile ground to a high degree of accuracy, ensuring 
quietness of operation. The use of double helical gears is 
only possible for the high speeds involved by increasing 
the facewidth to permit a gap giving sufficient clearance 
for grinding or, when such increase in width is undesir- 
able, nitriding the gears to control distortion. 

The end thrusts from the single helical gears present no 


Fig 4. Rotating elements of *HC° unit showing thrust cones 


problem as these are taken on thrust cones so arranged 
that thrusts due to both directions of rotation are accom- 
modated within the gears themselves and not transferred 
to the bearings. 

One gear, usually the pinion of a mating set, is fitted 
with a thrust ring at each side of the face, the inner face 


of the rings being true conical surfaces. The side faces of 


the mating gears are accurately ground so as to present 


no annulus. 


It is fairly obvious that the end thrusts on each wheel 
and the pinion are equal and opposite and the reactions 
are taken on one pair of thrust cones, depending on the 
direction of rotation. With single helical gears there are, 
therefore, no thrust loads to be accommodated by thrust 
collars on the journal bearings. These thrust cones have a 
very high load carrying capacity and, due to the rolling 
nature of the contact, they have little effect on the overall 
efficiency of the unit. 

Fig 4 shows, in the upper train, a self-centralizing 
pinion with thrust cones in contact with the cones on the 
three layshaft planetary wheel rims. 

At this stage it may be desirable to describe separately 
the fundamentals of each of the three types. 


‘SC’ Balanced Thrust Co-axial Unit 

This type of unit is used for ratios between 4:1 and 10:1 
with the low-speed shaft running at speeds up to 1500 
rpm. 

It will be noticed that no reference has been made to 
‘input’ or ‘output’ shafts as these units are equally suit- 
able for either reducing or increasing speed. As increasing 
units they are very suitable for driving high-speed com- 
pressors, with motors as the prime movers, and also for 
driving high-speed pumps. 

In the “SC’ type (Fig 1) the high-speed drive is to a 
self-centralizing pinion, driving three equally spaced lay- 
shaft gears revolving in a carrier which is integral with 
the low-speed shaft. The layshaft planetary gears also 
mesh with an internally toothed annulus which does not 
rotate, but which, due to its type of mounting, takes up a 
position concentric with the pinion. 

This annulus mounting is an embracing flexible type 
coupling by which means it is flexibly anchored to the 
case. 

Fig 5 is interesting in that it shows a spur geared *SC° 
unit that was designed and built for a ship’s lighting set 
requiring 160 kW (215 hp) normal rating at 7500 to 
1250 rpm (6 to | ratio). 

Assembled in a power circulating rig it was run for a 
total of 1200 hours of which 500 hours were on 50 per 
cent overload. On dismantling after test, all details were 
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found to be in excellent condition and the unit on re- 
assembly was ready for putting into immediate service. 

This test confirmed previous investigations which 
indicated that this type, with the floating annulus, may 
be even quieter in service than the ‘SA’ type where the case 
is integral with the planet carrier. 

This unit has a 10 in (25-4 cm) pitch circle diameter 
annulus and the height is 17 in (43-2 cm) whilst the width 
over both coupling faces is 15 in (38-1 cm) This gives a 
good idea of the compactness of a unit of this rating. 


Fig 5. Partially dismantled *SC° spur geared unit after test 


* SA’ Balanced Thrust Co-axial Unit 

This type of unit is available for ratios between 2:1 and 
9:1 with the low-speed shaft running at speeds up to 
3000 rpm. 

Referring again to Fig 2, it will be seen that, in this 
type, the layshaft carrier is rigidly fixed to the main case 
and that the self-contralizing annulus, located by thrust 
cones, is coupled, by means of an embracing gear type 
coupling, to the low-speed shaft. 

The pinion is self-centralizing, requiring no bearings, 
and is coupled to the high-speed shaft extension by means 
of a gear type flexible coupling. 


*HC ° Balanced Thrust Co-axial Unit 

It will readily be seen from Fig 3 that this type of unit is 
entirely different from the “SC’ and ‘SA’ types as it is not 
epicyclic, which is obvious from the fact that there is no 
annulus, and that it is, in the most simple terms, a three 
layshaft double reduction gear unit. 

It has, however, an important factor in common with 
the other types in that both high- and low-speed sun 
pinions are self-centralizing and require no_ bearings, 
being connected to the high- and low-speed shaft exten- 
sions by gear type flexible couplings. 

This type of unit is suitable for speeds and ratios which 
are outside the range of the “SC” and ‘SA’ types. Any 
ratio between 1-5:1 and 30:1 is obtainable and high-speed 
shafts running at up to 30,000 rpm are accommodated. 
Gas turbine transmissions are catered for by this arrange- 
ment. 

The high-speed drive is taken from a self-centralizing 
pinion to three compound layshaft gears and is thence 
returned to another self-centralizing low-speed gear. 

As in all split drives, it is essential that each of the 
layshaft gears shall carry its share of the load and this is 
made certain by the design of the layshafts and the 
method of assembly adopted. In addition to the high 
degree of accuracy in centre distance and spacing attained 
for the three layshaft bearing bores in the gear-case, the 
two sets of teeth on each layshaft are set in precise 
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relationship to each other by making the layshaft wheel 
in the form of a rim and reaming the fixing bolt holes for 
fitting bolts on final assembly. 

Fig 6 shows this unit mounted in position and well 
illustrates the convenient disposition of the auxiliaries. 

In the ‘HC’ type gear, when the unit is used as a re- 
duction gear and coupled toa single-bearing alternator, the 
low-speed bearing is enlarged and located, but where 
the low-speed shaft is connected to a two-bearing machine, 
the low-speed bearing is omitted. 


Gear Type Couplings 

The double gear couplings incorporated in all balanced 
thrust co-axial units are essential to the satisfactory 
operation of the gears and are integral parts of the units. 
They all have barrelled teeth. 

Additional flexible couplings between the units and the 
driving and driven members of a set are therefore not 
required, and either solid forged coupling flanges or bare 
shaft extensions can be provided according to the require- 
ments of the prime movers and the driven machines. 


Fig 6.°HC° unit with auxiliaries in position 


Gears 
With the high peripheral velocities which may be attained, 
the gears must be of the utmost precision and all gears, 
with the exception of the internal tooth ring, are case- 
hardened and finally profile ground to BS 1807 class Al 
requirements. 

The internal gears are generated with a gear type gener- 
ating cutter, or, if of sufficient size, internally hobbed. 


REFERENCES 
1. Merritt, H. E. ‘Gears’, Ref 13.6, p 245. Pitman, 1955. 


2. Newman, A. D. * Bearings for Marine Geared Turbines’, Proc 
NE Coast Inst Engrs & Shipbuilders, 1956, 72, p 211. 





New equipment and processes 


Low Cost Process Timers 
From Lancashire Dynamo Electronic Pro- 
ducts Ltd, Rugeley, Staffordshire, comes 
news of a range of economically priced 
electronic process timers. Known as Series 
PCT 1, they are available in six basic forms 
depending on the required time range, and 
they can be connected together to provide 
multi-stage timing control for complete 
processes 

The six basic models are designed to pro- 
vide time ranges respectively of 0-1-1-5, 0-3- 
5, 1-15, 3-50, 10-150, and 30-500 seconds. 
Each main time range is subdivided into 
‘Long’ and ‘Short’ ranges selected by a 
switch, and a continuously variable control 
is provided for accurate setting of the re- 
quired time interval. The units have a repeat 
accuracy of +1 per cent on a stable supply 
and variations in supply voltage of — 15 to 

10 per cent will not cause more than -| 5 
per cent change in the set time interval. 

The timers are housed in a substantial 
cast light alloy case which is designed for 
wall or base-mounting. Suitable sealing 
arrangements are provided on the detach- 
able covers to prevent the ingress of dust and 
moisture. The timing controls are mounted 
on the front of the case, the time-setting con- 
trol being provided with a scale calibrated 
directly in seconds. The timers are designed 
for 200/250 or 110/115 V 50/60 c/s single- 
phase supplies 

All models are available from stock 


Flameproof Metering Pane! 
This equipment has been introduced by 
Siemens-Schuckert (Great Britain) Ltd, 
Brentford, Middlesex, to enable the com- 
mon practice in industry of metering the 
consumption of a single machine or perhaps 
a group of machines to be extended to loca- 
tions such as coal-mines where flameproof 
equipment is essential 

The type BMP 9 flameproof metering 
panel comprises a flameproof tank with two 
separate flameproof chambers, the upper 


having three busbars rated at 300 A, the 
necessary current transformers, and an 
isolating switch; the lower chamber having a 
3-phase 3-wire unbalanced load, a 2-element 
integrating watt-hour meter, together with 
fuses. The meter itself is of the standard in- 
dustrial pattern. 

The front cover of the tank, which is 
interlocked with the isolator, is of the 
*single-lock” type, which dispenses with a 
multitude of cover bolts and with which it is 
only necessary to turn a single screw to re- 
move or replace a cover. As the unit is in- 
tended for use near the coal-face and other 
dusty situations, no window is provided, the 
quick release cover ensuring that only a 
minute or two need be occupied in removing 
the cover, reading the meter, and replacing 
the cover. 

The busbar flange dimensions of the 
metering panel are the same as those speci- 
fied in the British National Coal Board 
Specifications covering ‘standard’ gate-end 
panels, so that the metering panel can be 
lined up with a bank of ‘standard’ panels 
at the incoming side. By using flit plug 
adapters, the metering panel can be inserted 
in the main cable run at any required point 
If the consumption of a single machine is to 
be checked, the metering panel can be fitted 
with 100 A plug sockets and inserted in the 
trailing cable run. 

The panel has been certified flameproof 
and carries the Flameproof Certificate No. 
FLP 4046. 


Apparatus Bushings for the North American 
Market 
In introducing a new range of * Dialam’ ap- 
paratus bushings to meet North American 
(NEMA/CEMA) specifications, Permali Ltd 
of Gloucester state that the adoption of an 
interchangeable unit will greatly simplify the 
supply of replacement bushings for the 
North American market and the stocking 
problem of manufacturers and utilities. 
The new range has been designed as a 


The Siemens-Schuckert 
flameproof metering panel 
for use in mines and 
similar locations 


standard interchangeable oil circuit-breaker 
and transformer bushing and is supplied for 
all standard ratings from 8°66 to 69 kV, 
1200 A. 

In construction, these bushings are of a 
generally simple and robust design. There is 
no conservator head and a spring washer 
assembly reduces the short air length. The 
insulating core is manufactured from a 
grade of bakelized paper giving high thermal 
stability and low dielectric loss char- 
acteristics, plus good mechanical strength 
and resistance to moisture. Thin metallic 


4 group of the apparatus bushings to 
NEMA/CEMA specifications introduced 
by Permali Ltd 


foils are inserted during the wrapping pro- 
cess to provide conducting layers for con- 
trolling both axial and radial stresses. 

A further feature of these bushings is that 
their fitting and maintenance has been 
simplified. 


Toroidal Voltage Regulators 

A new range of toroidal voltage regulators 
has recently been announced by Foste: 
Transformers Ltd, South Wimbledon, Lon- 
don, SW19, to which the trade name of 
*Troidac’ has been given. Four basic sizes 
will be marketed: Troidac 2-5, Troidac 10, 
Troidac 20, and Troidac 40. Of these, the 
2:5, 20, and 40 sizes are in production; the 
10 size will be available shortly. 

All units are designed for a nominal ratio 
of 240/270 V or 240/240 V. Additional tap- 
pings are provided at approximately 25, 50, 
and 75 per cent of the winding for use with 
auxiliary transformers. 

The Troidac 2:5—rated current 2:5 A, 
maximum 3 A—-is of unusual construction 
in that the core and the winding, apart from 
the brush track, are encapsulated in poly- 
ester resin. This arrangement protects the 
winding against damage in the ‘back of 
board’ version and provides a fully in- 
sulated and robust portable unit. The 
Troidac 10 will also be a resin cast unit, 
while the Troidac 20 is air cooled. 

The Troidac 40 is an oil-cooled unit rated 
at 40 A from 0 to 240 V and 35 A from 240 
to 270 V. A single unit will previde approxi- 
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mately 9-5 kVA of control and a three-gang 
version can be provided. The fact that the 
track and brushgear on this unit are under 
oil is particularly advantageous in adverse 
atmospheric conditions 

All the regulators are wound on cores 
consisting of ‘cold rolled’ spirals and the 
flux density is kept low to avoid undue dis- 
tortion of the output voltage wave-form 

In addition to the simple hand-operated 
units, these regulators will be incorporated 
in Foster test equipment. They are also 
available in motor-operated form, either as 
voltage regulators or as voltage stabilizers. 


A Versatile Pneumatic Electric Controller 
Under the name of *Numalec’, the Cam- 
bridge Instrument Co Ltd are introducing a 
new and inexpensive automatic controller 
with a wide range of applications in both 
large- and small-scale industry. The follow- 
ing brief description of some of its functions 
gives an idea of its versatility. 


The *Numalec’ controller by the 
Cambridge Instrument Co Ltd 


It will control temperature, pressure, 
vacuum, level, etc, each for set (adjustable) 
periods and in the sequence required. In 
controlling, for example, a complete manu- 
facturing process, it will maintain one or 
more temperatures at the desired values for 
precise periods; govern levels, pressures, and 
draining; give warning of any supply failure, 
and indicate the completion of the process. 

In its simplest form the controller will 
raise the temperature of, say, an electric 
oven to a set value, maintain the tempera- 
ture for the required period, switch off and 
indicate completion of the cycle. 

In all cases, operation is extremely simple, 
the sequence being initiated by pressing one 
button. The controller is, however, so ver- 
satile that the whole programme can be 
changed within three minutes. 

The construction is based on standard, 
well-tried components and leads toa simple, 
reliable, and economic equipment 


A Correction 
The generator unit incorporated in the Lin- 
coln LR 150 portable welding generator 
described on page 28 of the February issue 
is the SA 150, not SA 105 as printed 

The type number indicates a capacity of 
ISO A 
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A New Type of Water Heater 

An entirely new conception in domestic 
water heaters, giving fast and economical 
heating at will of any quantity of water from 
a cupful to a gallon (4-55 1) is embodied in 
the Creda ‘Corvette’ recently introduced by 
Simplex Electric Co Ltd. 

Very compact, measuring only 164 in 
high, 8 in wide and 7} in deep (42 cm by 
20 cm by 19 cm), and modern in style and 
colour, it consists of a heat-resistant glass 
flask mounted on a base finished in red cr 
turquoise blue, with white plastic switch and 
tap, chromium plated outlet pipe and 
flexible rubber inlet hose. It is very simple 
to install and no plumbing is required. 

The glass flask is graduated from | to 8 
pints (one gallon) (0-57 to 4:55 1) so that 
exactly the required amount of water can be 
heated either to any selected temperature or 
to boiling point for tea or coffee making. 
Heating is fast, and the ‘Corvette’ will boil 
a pint of water in less than 2 minutes, half a 
gallon in 4 minutes, and a gallon in 11 
minutes. Intermediate temperatures are con- 
trolled by an adjustable thermostat, and the 
element is switched off and a red indicator 
light is extinguished when the pre-selected 
temperature is reached. Alternatively, a 
whistle blows when the water boils. A pro- 
tective cut-out operates if the flask is allowed 
to boil dry. 

The Corvette is available in two types for 
200/220 V or 230/250 V supplies respectively 
and the loading is 3 kW 


1959 * Pacemaker ’ Refrigerators 

An outstanding feature of this year’s range 
of ‘Pacemaker’ refrigerators marketed over- 
seas by AEI/-Gala Ltd is that they have now 
been fitted with rollers, so that a gentle push 
on one of the upper corners will roll them 
away from the wall for easy cleaning behind. 


Another important advantage is afforded 
by the large stainless steel freezers in each 
model which are maintained at tempera- 
tures low enough to keep ice cream for as 
long as a week, as well as keeping frozen 
food packs and making ice cubes. A deep 
chiller tray slides under the freezer. 

The two current models are the D36, 
capacity 3-6 cu ft (0-1 m*) with a shelf area of 
6-9 sq ft (0-64 m?), and the DSO, capacity 5 cu 
ft (0-14 m*) and a shelf area of 9-9 sq ft (0-92 


m?). Both models have full width storage 
space built into the inside of the door. The 
*no-slam’ door latch introduced last year is 
retained 

Cabinets are of all-steel construction, 
bonderized for rust protection and finished 
in two coats of stoved enamel in white or 
cream, with table tops in a choice of five 
colours. Interior liners are of ice-blue poly- 
styrene, giving improved insulation; the 
main insulation is 2 inch ($1 mm) fibreglass. 


The Creda * Corvette’ water heater 

The unit is a Coldrator 1/10th hp her- 
metically sealed compressor unit guaranteed 
for five years. The motor has a current- 
operated starting relay incorporating ther- 
mal overload protection. The wire-type 
condenser is claimed to achieve 15 per cent 
greater heat dissipation per square foot 
(929 cm?) and takes up less external space 
at the back of the cabinet. Tempera- 
ture control is by a variable 9-position 
thermostat which also incorporates an on- 
off switch. Models are available for ac 
voltages of 100/110, 200/210, or 220/250, 
50 c/s; medels for other voltages and fre- 
quencies to special order. 





One of the AEI-Gala 
‘Pacemaker’ refrigerators. 
This is model DSO 











Electricity at the Ideal Home Exhibition 


THE purposeful march of domestic electrification in 
Britain was amply demonstrated at this year’s Ideal Home 
Exhibition organized by the Daily Mail and held at 
Olympia, London, from March 3 to 30. Three aspects of 
this event were immediately noticeable. The first was that 
the electrical exhibits occupied a great deal more of the 
space in the Household Services section than in previous 
years—even encroaching on the favoured area adjoining 
the main entrance of the Grand Hall traditionally oc- 
cupied by the Furnishing and Decoration section. Further- 
more, several of the electrical exhibitors also had stands 
in the Domestic Labour Saving section in the gallery. 

The second very noticeable feature was the great variety 
and range of domestic electrical appliances so attractively 
and informatively displayed. The Electrical Development 
Association’s stand, for example, was a microcosm of the 
domestic appliance industry with over 130 items by many 
manufacturers. And the third significant aspect of the 
Exhibition was the very great public interest in the 
electrical exhibits. 

The appliances shown were representative of practically 
every aspect of domestic heating, cooking, water heating, 
lighting, refrigeration, and cleaning, with a very wide 
range of choice and many new developments in each of 
these applications. 


New Ideas in Heating 


For example, the days are gone when electric heating 
meant no more than a | or 2 kW portable electric fire 


efficient but often not very beautiful—carried from room 
to room and switched on as required. Certainly, the ever- 
useful radiant fire is still with us, but in its modern form 
even more efficient, streamlined, and compact in its port- 
able form, and in its built-in manifestations extremely 
handsome. The latest designs of the well-known imitation 
coal and log fires by Berry’s Electric Ltd are particularly 
fine examples, and many other built-in fire designs were 
notable combinations of beauty and efficiency. 

The infra-red principle is rapidly gaining ground, both 
in portable and wall-mounting fires. The fact that the 
silica-sheathed elements of the fires are longer than the 
conventional open spiral elements means a wider spread 
of heat, and as practically none of the infra-red radiation 
is absorbed by the air, the heating effect on the person and 
surrounding objects is correspondingly enhanced. Among 
several fires of this type was the Dimplex model which 
won the silver trophy at the ASEE Exhibition and illus- 
trated on page 64. 

Convector heaters, both natural draught and fan- 
assisted types, were well represented on the stands of 
most of the electrical firms, and mention must also be 
made of the oil-filled radiators which have been marketed 
by Dimplex Ltd for many years. 

The usefulness of all these forms of electric space heat- 
ing is now considerably increased by a neat time switch 
which can be easily and cheaply installed on the skirting- 
board and which will switch on a heater at any pre-set 
time in a 12-hour cycle. 


The latest developments in domestic electric heating 
are based on the concept of whole-house or whole-room 
heating using heat sources of large area at comparatively 
low temperature instead of localized sources at high- 
temperature, and two basic methods are gaining ground: 
warm air ducting in the form of the skirting-board 
normally running round the base of the walls of a room, 
and under-floor or under-carpet heating by a network of 
resistance wiring embedded in a concrete floor during the 
building of the house or laid on the floor as a carpet 
underlay in houses already built. A complete section of 
the Electrical Development Association’s stand was de- 
voted to under-floor and under-carpet heating, with ex- 
planatory displays showing how the systems work and 
figures demonstrating the low running costs made pos- 
sible by the fact that the average price of electricity in 
Britain has risen in the last ten years by only 35 per cent 
compared with increases of 114 to 144 per cent for various 
solid fuels. 

The increasing popularity of electric cooking was re- 
flected in the large number and wide variety of cookers on 
show. The adoption in recent years of open radiant hot- 
plates and ‘Simmerstat’ controls has done much to over- 
come the earlier prejudices of many housewives; these 
trends have now been carried further in such designs as 
the Creda ‘Mercury’ cooker (THE BEAMA JOURNAL, 
August 1958, p. 119) with its overload boost device for 
rapid initial heating of the hotplates and the English 
Electric ‘Vee-line’ boiling-ring (THE BEAMA JOURNAL, 
August 1958, p. 119). 

In the last year or so, many other refinements have 
become standard practice on nearly all but the cheapest 
models: eye-level grills (about which opinion is still 
divided among designers and users); heated drawers or 
compartments for keeping food hot or for plate-warming; 
inner oven doors of heatproof glass; and—perhaps the 
greatest convenience of all, especially to the housewife 


A part of the Electrical Development Association's 
stand devoted to floor-warming systems 
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who is out all day—the auto-timer control that will pre- 
set both the switch-on time and the cooking period. 

It is not without interest to note that all these features 
which were pioneered by the various makers of electric 
cookers have since been adopted by their old rivals the 
gas cooker manufacturers, and among the gas exhibits at 
this year’s exhibition were gas cookers with electric auto- 
time control panels! 


{nother section of the EDA stand with displays of cookers on 
the right and refrigerators on the left 


The ‘Split Cooker’ Gains Ground 

The outstanding feature of this year’s designs was un- 
doubtedly the ‘split cooker’. This breakaway from the 
conventional arrangement of putting the oven at the 
bottom of the cooker was first introduced into this 
country by English Electric two or three years ago with 


their raised oven model in which the oven was placed 
above the hob and therefore at eye-level. They also showed 
it as a true ‘split cooker’ with the hob and oven units side 
by side. In its 1959 version, with various improvements, 
it Was again a prominent exhibit. 

This trend is growing, albeit slowly, and two other long- 
established cooker manufacturers—tTricity and Jackson 

were showing new models designed as two or three 
separate units: the oven with auto-timer and thermostat 
control, the hotplate or hob, and a warming cupboard. 

This arrangement means that the units can be installed 
in any desired position in a kitchen and each of them can 
be at the most convenient height. They can be mounted 
on tables, benches, or cupboard units, or built in as part 
of an integral kitchen design—a logical extension of the 
growing trend towards built-in sinks, cupboards, and 
other kitchen furniture. 


More Small Refrigerators 

It is a debatable point whether refrigerators or washing 
machines came next after cookers both in numbers and 
variety on display and the amount of public attention 
they received. Among the former were several new designs 
incorporating some novel features, as well as many 
established models with recently added improvements 
and refinements. 

One noticeable trend is the advent of a number of 
smaller refrigerators of 2 or 2-5 cubic feet (0-057 or 
0-071 m*) capacity and of the absorption type. For the 
larger models the hermetically sealed compressor unit is 


still supreme, but for these small cabinets the more com- 
pact dimensions and simpler (and therefore cheaper) con- 
struction of the absorption unit have obvious advantages. 
Prominent among these newcomers was the Jackson, 
with a capacity of 2 cubic feet but giving 3-4 square feet 
(0-316 m2) of shelf area. Its external measurements are only 
214 inches (54-6 cm) wide, 22} inches (57-8 cm) back to 
front, and 34 inches (86-4 cm) high including the optional 
table top and floor stand. An outstanding design feature 
is the all-plastic cabinet which is a one-piece moulding. 
Another newcomer was the Sterling-Electric 2-3 cubic 
feet (0-065 m*) model, giving approximately 4 square feet 
(0-37 m*) of shelf area. This has a white enamelled metal 
cabinet with a pastel green plastic interior lining, with 
the additional refinements of a choice of left- or right- 
hand door and automatically controlled interior light. 


Door Storage Now Standard Practice 

The General Electric Co have also entered this field 
with their 2-5 cubic feet (0-071 m*) ‘cabin-sized’ model 
providing over 54 square feet (0-51 m*) of shelf area. It 
has no protruding handle and is styled in the new * squared 
up” fashion. GEC, in common with all the other re- 
frigerator makers, were of course showing all their other 
models ranging up to 8 cubic feet (0-23 m*) capacity and 
including their ‘Fabulous Four’ (a 4-1 cubic foot (0-11 
m*)) table-top model introduced last autumn. Mention 
must also be made of the English Electric *Slim-line’ 
(THE BEAMA JOURNAL, May 1958) shown filled with food 
and prepared dishes sufficient for a family of four for 
three days and of which all the ingredients came from 
thirty different Commonwealth countries; the 1959 ver- 
sions of the Hotpoint * Pacemaker’ refrigerators described 
on page 75 of this issue, and another new introduction 
the Ada 4-6 cubic feet (0-13 m*) absorption type (unusual 
for a model of this size) which is mounted on rubber 
rollers for easy movement. 

It is standard practice this year—even in the smallest 
models—to utilize the whole of the inside of the door 
for storage space, usually with special compartments for 
butter and racks for eggs and bottles. 


Home Laundry Equipment 

Washing machines, wash boilers, and spin driers have 
been the subject of steady development and improve- 
ment, with particular reference to still easier handling 
and greater convenience in use, especially in the filling 
and emptying operations of the boilers and washing 
machines. 

Power-pump emptying is in fact an essential feature of 
a modern washing machine and was incorporated in every 
model shown at the Exhibition. This does not necessarily 
apply to wash boilers and spin driers, and only one of the 
boilers on show had this feature—the Burco. Among 
spin driers, too, the Hoover ‘Spinarinse’ (THE BEAMA 
JOURNAL, February 1959) is distinctive in having a 
power pump for emptying. 

The new English Electric washing machine goes one 
step further in having a pump and two hoses, so that 
fresh rinsing water enters at the top while the washing 
water is being pumped out from the drain placed under 
the agitator. 

In most cases, domestic washing machines and spin 
driers are separate appliances, but there are exceptions. 
One is the Parnall *Thor’ which washes, rinses, and spin 
dries in the one tub. Others are the new *Ada-matic’ 





combined washer and spin drier and the *‘Hoovermatic’, 
in which the two units are separate but built side by side 
into one cabinet. The Hoover *Spinarinse’ already men- 
tioned is a self-contained unit, but since it exactly matches 
the Hoover washing machine in height and styling, the 
two can be combined into one unit by a connector-bridge 
available as an optional extra. 


Wide Choice of Water Heaters 
It is but a short step from washing machines to water 
heaters, of which a great many models were to be seen. 
Probably the widest range by any one manufacturer was 
the Hotpoint series (marketed overseas under the trade 
name of Gala), which included attractively styled self- 
contained storage heaters from the small hand-basin or 
sink size to ‘whole house’ types of 30 gallons (136 1) 
capacity; cistern types with their own ball valve and cold 
water header tank built in, and immersion heaters for 
fitting into existing cold water tanks, the latter including 
the ‘ Twimerser’—one unit with a short 2 kW element for 
quick heating of the water at the top of the tank and a full- 
length 3 kW element for heating the whole contents of the 
tank, a built-in change-over switch, and one thermostat 
which controls each element independently. A water 
heater with a difference was the recently introduced Creda 
‘Corvette’ described on page 74 of this issue. 

Suction cleaners do not change basically from year to 
year, but many of them appeared this year with detail 


improvements in design and more attractive styling. One 
completely new model was the Parnall *Tenten’ which 
was also shown at the ASEE Exhibition, where it earned 
a ‘Highly Commended’ award from the judges. (See 
page 64.) 

It is interesting to note that the huge expanse of carpet 
covering the main and side aisles of the Grand Hall, add- 
ing up to one of the largest carpets in the world—19,000 
square feet (1765 m*) of it—was cleaned daily with 
Hoover cleaners. When we visited the Exhibition on the 
last day, after more than a million people had walked over 
the carpet, it still looked as fresh as on the opening day. 


British Government Pavilion from Brussels 

In this necessarily brief review it has not been possible 
to do more than touch on the highlights of the great 
range of domestic electrical exhibits, but before conclud- 
ing the story, mention must be made of one of the out- 
standing features of the Exhibition as a whole—the 
British Government Pavilion which was brought from the 
Brussels Exhibition last year and re-erected in its entirety 
in the Grand Hall at Olympia. Needless to say it attracted 
enormous interest, and many of Britain’s pioneering 
electrical achievements portrayed therein provided a 
stimulating background to the more homely appliances 
which in their own field are equally outstanding examples 
of first-class design, excellent engineering, and traditional 
British quality. 


New Range of Floor Maintenance Equipment 


by the Pioneers of Vacuum Cleaning 


AFTER extensive tests and stringent practical service with 
the prototypes produced in the summer of 1957, the 
British Vacuum Cleaner and Engineering Co Ltd, Goblin 
Works, Leatherhead, Surrey, have now entered the floor 
maintenance field with a versatile range of new machines. 
This event marks an important step in the BVC Group’s 
policy and, incidentally, closely follows a historic event 
the presentation by the Group to the Science Museum, 
London, of the world’s first vacuum cleaner, which was 
invented in 1903 by the late H. Cecil Booth, the Group’s 
founder and Chairman until his retirement in 1952. 

This original machine was designed to operate from the 
kerbside, with hoses passed through the windows of the 
house to be vacuum cleaned. By modern standards it was 
a large and heavy machine (although it did its work very 
efficiently), but it ranks as the forerunner of all the large 
and small industrial and domestic vacuum cleaners that 
have evolved since that time. 

After the first world war the company changed its title 
to the British Vacuum Cleaner and Engineering Co Ltd to 
match the expansion of its interests into wider fields of 
engineering. In 1937 it acquired the Magneta Time Co 
Ltd, at that time manufacturing and selling master clocks 
and time recorders. After the end of the second war, new 
factories were developed in Scotland (for the manufacture 
of washing machines) and in Northern Ireland. More 
recently, the Group has entered the field of specialized 
motor construction for electronic requirements and this is 


in the hands of a newly formed subsidiary, BVC Elec- 
tronics Ltd. 

During the half-century or more of its existence, the 
Group has consolidated its position as one of the large 
manufacturers of domestic appliances (notably its 
‘Goblin’ range), and its specialized achievements in the 
industrial field all over the world have been considerable. 
These have included the largest pneumatic conveying sys- 
tem yet employed by British industry, and the manufacture 


The world’s first vacuum cleaner photographed in 
the Science Museum, London 
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of the world’s largest mobile vacuum cleaner—a 14-ton 
machine measuring more than 20 ft (6 m) long, designed 
for heavy-duty boiler cleaning at pitheads and steelworks. 

Now the Group has turned its attention to another 
aspect of commercial and industrial cleaning which has 
already grown into an industry in its own right—floor 
maintenance equipment. Some of the early models of the 
new range of machines described below were seen in the 
British Industry Pavilion at the Brussels Exhibition last 
year, and in fact several of them are still employed in clean- 
ing the large areas of carpet and flooring in the Atomium, 
which remains as a permanent feature on the site of the 
Exhibition. 


Eight Models for All Requirements 

A notable feature of the new range of BVC floor main- 
tenance equipment is its versatility. While there are basic- 
ally four models, an ingenious system of conversions and 
adaptations produces eight different models specifically 
suited to every kind of floor cleaning and maintenance. 

Starting with the smallest model, this is the ‘Chipmunk’ 
(Model K 30)—a single-brush commercial dry-cleaning, 
polishing and light sanding machine particularly adapted 
for reaching under furniture, desks, or beds. It is notably 
silent in operation, and has in fact worked effectively in 
hospital wards in which patients were still sleeping. 

By the addition of a liquid tank to take detergent, this 
machine becomes the * Musquash’ (Model K W 30) and can 
undertake the additional tasks of floor mopping, scrub- 
bing, and carpet shampooing. 


Next comes the ‘ Hedgehog’ (Model K 10)—a very much 


heavier industrial type of machine with two meshing 
brushes, thus covering a wider area. Driven by a | hp 
motor, it is capable of the heaviest work on factory floors, 
on shipboard, and similar locations. The makers claim 


that, when fitted with heavy spring-steel wire brushes, it 


A ‘ Hedgehog’ in use in the Atomium in Brussels 


will scour and remove hardened and solidified oil, grease, 
or other material from concrete and similar floors which 
otherwise could be shifted only with a hammer and chisel. 
Yet, with suitable brushes, it can be used for polishing the 
finest ballroom floors. 

Then, by the addition of a liquid tank and sprinkler 
system, the ‘Hedgehog’ is converted into the ‘Otter’ 
(Model KW 10), suitable for all heavy-duty wet scrubbing 
operations. 

In a further variation, both the *Musquash’ and the 
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‘Otter’ can be fitted with batteries enabling them to be used 
for the same operations as their mains-driven counterparts 
in situations where mains supplies are not readily available 
or where trailing cables would be inconvenient. 

Two models which complete the range are the driers, 
specially designed to remove water or detergent solution 
with the greatest possible speed after wet scrubbing. These 
are the ‘ Ferret’ (Model K 40), designed primarily to work 
with the‘ Musquash’, since it will dry under furniture, beds, 
and so on, and the ‘ Vampire’—the companion machine to 
the ‘Otter’ with a tank of the same size. The ‘ Vampire’ is 
available only as a battery-driven model. 

Both these drying machines are stated to be rapid in 
action and suitable for all types of floors, their wide 
squeegees—19 in (53 cm)—giving effective pick-up even 
from irregular surfaces and undulating floors. 


(Left) The battery version of the * Otter’ and 
(right) the single brush * Musquash’ 


BVC have developed their own range of detergents and 
polishes, a special sprayer for the application of polish, and 
they also offer a very wide range of brushes to deal with any 
special cleaning or polishing problem. 


Portable Models for Aircraft 
Another interesting activity of the BVC Group is in the 
field of vacuum cleaning of aircraft. Many British and 
French airliners now carry their own vacuum cleaners 
with them—special portable machines fitted with 28 V 
motors and anti-static equipment made and supplied by 
BVC. With these, the cleaning of floors, seats, and cabins 
can be carried out as and when required by the operating 
companies and the aircraft are largely independent of the 
local cleaning facilities at the airports at which they call. 
BVC has played a prominent part in providing vacuum 
cleaning for the Air Forces and civil air lines of the world. 
Since 1940, at least, the Royal Air Force has used heavy 
industrial models specially designed for its needs, and at 
the present time BVC equipment is used by the air forces 
of Belgium, Egypt, India, the Netherlands, Norway, 
Pakistan, Rhodesia, and U.S.A. Civil air lines include 
British European Airways and Air France (the only lines 
at present using the new low-voltage machines carried in 
the aircraft), Aer Lingus, KLM, Swissair, El-Al (Israeli) 
Air Lines, Qantas, and Egyptian Air Lines. BOAC use 
heavy-duty machines operated by compressed air motors, 
and among fixed installations is a large plant supplied to 
Oslo Airport. 





Book Reviews 


Transistor Technology. Vo/ /. Edited by 
H. E. Bridgers, J. H. Scaff, and J. N. Shive 
9} « 6} in (235 » 159 mm). Pp xxxvii + 661 
Illustrated. Index. (London: D. Van Nostrand, 
1958.) Price 131s 6d net 


The birthplace of the transistor, the Bell 
Telephone Laboratories, is the logical home 
of an authoritative book on the device, and 
the present work gives good support to that 
belief. It is the first of three volumes that 
will endeavour to provide a bridge between 
laboratory techniques and full-scale in- 
dustrial production of transistors 

The opening chapters of the book cover 
the detailed technology of germanium, in- 
cluding purification by zone melting, the 
reclaiming of waste material, and a com- 
prehensive survey of the whole subject of 
growing the best single crystals. 

Then follow nearly three hundred pages 
dealing with the making of transistors, in- 
cluding a chapter on the theory of transistor 
design. The methods used in making point- 
contact and grown junction transistors are 
described in some detail, but the alloy 
techniques are not mentioned. This pro- 
duces a degree of unbalance, because point- 
contact devices are practically obsolete, and 
are only theught of in the historical sense, 
whereas alloyed junction transistors are the 
most common kind produced to-day. But it 
will be possible to correct this matter in a 
later volume of the work. 

The closing chapters deal very com- 
prehensively with the matter of transistor 
characteristics, small signal, large signal, 
and pulse parameters, and the various 
methods of determining them 

There are two short chapters at the end 
of the book on transistor reliability, and 
although it is understandable that com- 
paratively little can be written about this 
subject at the present time, it is to be hoped 
that future editions of the work will see 
these chapters very much expanded, because 
a comprehensive and scientific approach to 
the measurement of transistor reliability is 
essential to a more widespread use of the 
device in engineering 

J. H.J 


Interference between Power Systems and 
Telecommunication Lines. By H. R. J 
Klewe. 9} « 74 in (248 « 184 mm). Pp. viii 
256. Illustrated. Index. (London: Edward 
irnold, 1958.) Price 70s net 


When it is mentioned that the biblio- 
graphical record given in this book contains 
639 items of books, papers, and reports re- 
lating to practically all the features that can 
be thought of or have been encountered in 
interference theory and practice, it will be 


realized that the subject is one to which a 
vast amount of attention has been given. 
The record covers the years 1881 to 1957 
and it embraces the work done in Great 
Britain, the USA, the Continent of Europe, 
and several other countries. 

In 1922, The Electrical Research Associa- 
tion set up a committee of experts in power 
and communication electrical engineering 
to study the subject and to report upon 
ways and means by which interference aris- 
ing from the manifold aspects of power 
system design and operation could be 
eliminated, or brought within limits accept- 
able to those responsible for maintaining 
the necessary standard of interference-free 
service of communication in Great Britain: 
namely, the General Post Office. The com- 
mittee is still in being and the results of its 
work have been made public by the ERA 
through a steady flow of technical reports 
prepared by their investigators and en- 
dorsed by the committee 

The present volume is a culmination of all 
that has been done by the ERA and in 
which Dr Klewe has played a leading part. 
Sir Gordon Radley, in the Foreword, says: 
*Now all the information that is available 
has been brought together by Dr Klewe in 
this book. It should be of immense benefit 
to all who are concerned with the construc- 
tion of power and communication lines. . . 
All the basic information required by the 
engineer is contained in this useful 
book.” Dr Klewe, very properly, is more 
modest when he says in the conclusion that 

.. this book . . . can contain only an ex- 
tended summary and outline’, although 
none the less *. . . the contents . . . should 
give a general understanding of the problems 
and serve as a base for the study of special- 
ized publications or the treatment of ques- 
tions not here touched upon’. 

Both writers are, of course, correct. We 
agree with Sir Gordon on the ‘immense 
benefit’ to be derived from the book, and 
with Dr Klewe that a single volume of 256 
pages cannot be expected to include all that 
has been covered in 639 other publications. 

The book opens with a brief introductory 
chapter on the history of the subject, sub- 
sequent ones dealing with the theory of the 
coupling between circuits, power system 
characteristics’ and phenomena affecting 
telecommunication systems adversely, effects 
in telecommunication circuits arising from 
interference peculiarities and sensitivity of 
these circuits, telephone interference by in- 
duction at audio-frequencies, effects to be 
considered for different types of power lines 
and telecommunication lines—limits and 
approximate formulae, reduction of inter- 
ference, hints for practical calculations and 
examples, and conclusion. There is an ex- 
tensive bibliography and an index. 

In these chapters the author deals with all 
the topics that are relevant to the general 
interference problem as, for instance, 
electric and magnetic induction, earth wires, 
soil conductivity, types of power lines, con- 
ductor configurations, transpositions, power 
line faults, earthing methods, fault currents, 
harmonics and their effects, dangers on the 
communication system, dc and ac railways, 
remedial measures, examples of interference 
by de railway, ac railway, a 33 kV three- 
phase line with insulated neutral, and a 
275 kV line with earthed neutral. 

The book is well illustrated and the 
mathematics consists mainly of relevant 
formulae 


Prior to the appearance of this book, 
those best known to both power and com- 
munications engineers were probably In- 
ductive Interference between Electric Power 
and Communication Circuits published in 
1919 by the Railroad Commission of the 
State of California (a magnificent piece of 
work) and the plenary meetings volumes of 
the CCIF which was founded in 1924. Dr 
Klewe’s book is well worthy of a place 
alongside these compendia, and it has the 
additional merit of modernity. It can be 
recommended as _ indispensable to all 
electrical engineers to whom system inter- 
ference is a problem. 

S. AUSTEN STIGANT 


The Performance and Design of AC Com- 
mutator Motors. By E. Openshaw Taylor. 
8} « 54 in (222 x 140 mm). Pp xviii + 350. I- 
lustrated. Index. (London: Sir Isaac Pitman 
& Sons, 1958.) Price 45s net. 


It is well known that little attention is given 
to electrical machinery in many under- 
graduate courses and that the subject is not 
popular with students. The reasons for this 
decline and lack of interest in electrical 
machines are difficult to elucidate. It is 
educationally unfortunate that so many 
undergraduate courses in electrical en- 
gineering are specialized along narrow 
channels. Such courses often neglect the 
subject of electrical machines after the 
elementary or Part I stage. 

The present book is intended to form a 
companion volume to Professor M. G. 
Say’s book on the Performance and Design 
of AC Machines and to Dr A. E. Clayton’s 
book on the Performance and Design of DC 
Machines. The general layout, style, and 
format of this new volume follow closely the 
pattern of the other two books. 

The text, comprising 20 chapters and two 
appendices, is illustrated with 225 line 
diagrams and 21 tables. The subject matter 
covers winding and magnetomotive force, 
electromotive force, commutation, effect of 
electromotive force injected into. the 
secondary circuits, regulating machines 
giving an electromotive force independent 
of current or voltage, types of three-phase 
commutator motor (double-fed, Shrage, no- 
lag, and series), and the single-phase motor 
(universal, compensated series, repulsion, 
induction, shaded-pole and capacitor types). 
The two appendices provide notes on 
harmonic analysis and the current loci of the 
R-L series circuit. Since both of these topics 
are standard electrical circuit theory and 
will be covered by existing books they could 
well be omitted; these topics are not peculiar 
to electrical machinery. 

The author has provided 76 examples 
with answers for solution by the reader in 
order to test the knowledge he has gained 
from the text. These questions are mostly 
original, since the author indicates that 
there is a general shortage in the literature 
of the subject of suitable text questions 
which deal with the ac commutator motor. 

The text has been compiled with careful 
attention to the nomenclature, abbreviations, 
and units employed. Stress is laid on the 
need to use new terms for both the rotating 
vector and vector diagram. The author 
adopts complexor and complexor diagram 
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throughout this work for these two terms. 
Since it is noted that other authors use 
instead phasor and phasor diagram, it 
would seem desirable for this question of 
nomenclature to be settled at an early 
date. 

Almost all the material in this book is 
basic knowledge, but the quantity is so great 
that some selection would probably have to 
be made for use in a general degree course in 
electrical engineering. 

The text is well written and very readable. 
The book has an attractive format and a 
clear type. It is thoroughly recommended. 

P. F. SOPER 


Electricity and Magnetism to Advanced and 
Scholarship Level. By C. G. Wilson. 8} « 54 
in (222 « 140 mm). Pp xiv + 538. Illustrated. 
Index. (London: English Universities Press, 
1958.) Price 21s net 


This new book on electricity and magnetism 
is one of a series of books on the physical 
sciences prepared under the general direc- 
tion of Sir Graham Sutton, and each took 
has been written by a member of the 
academic staff of the Royal Military Col- 
lege of Science at Shrivenham. The series 
aims at providing a set of thoroughly sound 
textbooks, adequate both in quality and 
quantity of contents for the needs of students 
in the science sixth forms of schools. The 
general editor in his foreword claims that 
the accumulated teaching experience of the 
author over many years in the fields of 
physics and mathematics gives this new 


book an integrated entity. 
Although the book is intended essentially 
to assist students preparing for examina- 


tions, care has been taken to give the subject 
reality. At the same time the author has 
avoided introducing arid abstractions. He 
has, however, as all books on physics pre- 
paring students for university courses 
should, paid attention to the reasons why 
particular techniques are selected for given 
measurements. 

The text of 16 chapters, illustrated with 
302 line diagrams, discusses successively 
electrostatics, magnetism, the fundamental 
laws of the electric circuit, measurement of 
resistance, instruments, electromagnetic in- 
duction, magnetic properties of materials, 
alternating currents, generators and motors, 
cathode rays, electrons, electrar-physics, 
X-rays, radioactivity and atomic-structure, 
nuclear physics, and, lastly, additional 
magnetism and electrostatics. 

Since this is a textbook intended to assist 
students who are studying for the advanced 
level examination in physics at the General 
Certificate of Education, there is distributed 
throughout the text a total of 87 fully 
worked numerical examples to emphasize 
the application of the theoretical concep- 
tions. Also at the end of each chapter there 
are a number of problems, 265 in total, to 
give the student experience with the solution 
of typical examination questions. 

Although the treatment of the subject 
employs the MKS system of units, the 
author has not discarded classical concep- 
tions. The theoretical conceptions of the 
text are based upon the inverse square law 
and use the fundamental ideas of point 
charge and point poles. The author con- 


siders that this approach has many ad- 
vantages and indeed there are, particularly 
in the case of those readers who have had 
prior instruction based on classical con- 
ceptions. The author is to be commended 
on his uses of the Laplace Law as a basic 
starting-point in field strength problems. 
Many consider that this approach does 
not confuse students so much, and the 
pedantic background of alternative methods 
is readily sorted out when a wider know- 
ledge of the subject has been acquired. 
This book is a welcome addition to the 
literature and will be of immense value to 
all who are preparing for the advanced level 
examination in physics of the General 
Certificate of Education. The clear, straight- 
forward treatment does not shirk the re- 
condite parts of the syllabus. It is thoroughly 
recommended 
P. F. SOPER 


Principles of Electronics. 2nd edition. By 
H. Buckingham and E. M. Price. 74 «5 in 
(190 » 127 mm). Pp. 419. Illustrated. Index. 
(London: Cleaver-Hume, 1958.) Price 17s 6d 
net. 


This is the second edition of this popular 
first principles book on electronics. There are 
many minor improvements to the first edi- 
tion and two completely new chapters have 
been added: one on junction rectifiers and 
transistors, and the other deals with mag- 
netic amplifiers and transductors. Chapter 
5—*Conductors, Insulators and Semi-con- 
ductors °—has been revised and extended in 
the light of recent work in this field. Another 
new feature is the inclusion of a number of 
test questions with answers at the end of the 
text. The book is subdivided into three main 
divisions. The first division of five chapters 
deals with basic principles and theory; the 
next six chapters give a description of 
common electronic devices and their prin- 
ciple of operation, and the remaining 
division is devoted to explaining how 
electronic devices can be applied in en- 
gineering and other industrial fields. Mainly 
intended for the student, the book should 
also prove useful to managers, production 
engineers, and others who require some 
background and practical knowledge of 
electronics in their own particular field. 


Metal Rectifier Engineering. By E. A. 
Richards. 83 «53 in (222 «146 mm). Pp 
viii+ 209. Illustrated. Index. (London: Sir 
Isaac Pitman, 1958). Price 37s 6d net. 


Comparatively little has been written on 
the application engineering of metal recti- 
fiers, and the present work fills a definite 
gap in the literature of the subject. It was 
written by an engineer who, before his 
death, was an authority on the selenium 
rectifier, and it is around this device that 
the book has been planned. The other semi- 
conductor rectifiers using copper oxide, 
copper sulphide, germanium, and silicon are 
mentioned, and it is probable that much 
more will be said about the last two when a 


second edition is required and someone is 
induced to follow up the good start that 
has been made. 

Some of the very useful information with 
regard to metal rectifier practice is appli- 
cable to all semiconductor rectifiers, and the 
book can be recommended particularly to 
the designer who wishes to use these recti- 
fiers. The chapters include basic rectifier 
calculations; losses and efficiencies (selenium 
only); electrical and mechanical design of 
stacks (selenium only); rectifier trans- 
formers; design of equipments; harmonics 
and smoothing; and methods of voltage 
control. 

In some parts of the book the data 
supplied are obviously based on the selenium 
rectifier, and it would have been useful if 
some indication could have been given as 
to the direction in which these data should be 
modified when considered in relation to 
germanium and silicon rectifiers. These 
devices are relatively new and are rapidly 
becoming important, though it is not likely 
that they will displace the selenium rectifier, 
at least not for many years. 

Another matter that could well be dealt 
with in a future edition is the critical com- 
parison of the various semiconductor recti- 
fiers, to show where each type could be 
used to the best engineering and economic 
advantage 

J. 8 8. 


Theoretical Electromagnetism. By W. R. 
Myers. 83*54 in (222 «140 mm). Pp. 
xii + 274. Illustrated. Index. (London: Butter- 
worths Scientific Publications, 1958.) Price 
42s net. 


This book is written for undergraduates 
reading for an honours degree in physics, 
and it is assumed that they are familiar with 
electricity and magnetism up to intermediate 
BSc or advanced level GCE examination 
standards. It is essentially confined to such 
readers. 

The scope of the work is electrostatics, 
magnetostatics, electromagnetic induction, 
Maxwell’s equations and circuit concepts, 
electromagnetic waves, and examples in 
electrostatics, with four appendices on 
vector methods, Coulomb’s law of electro- 
statics, the Maxwell-Green reciprocation 
theorem, and units, dimensions, and con- 
version factors. 

Even if the subject is becoming somewhat 
hackneyed, one can say that it is here pre- 
sented in an attractive modern guise which 
will appeal at least to the present genera- 
tion of university students. 

The rationalized MKS system of units is 
employed, and a table of dimensions and 
factors for converting to unrationalized cgs 
units is provided. 

However, we do not think it is good 
enough, in a student textbook, to deal 
so cavalierly with examples in electro- 
magnetism as to leave them to be *. . . solved 
by simple extensions of the mathematical 
procedures outlined in these electrostatic 
examples .. .”., when ‘only a few examples 
are discussed within the main text’. 

We hope the author will remedy this 
defect in the next edition of what is a really 
useful work. 

S. AUSTEN STIGANT 





Solution of Problems in Electrical Tech- 
nology. By H. Cotton and P. V. Parry. 74 «5 
in (190 «127 mm). Pp. xi+ 315. HMlustrated 
Index. (London: Sir Isaac Pitman & Sons, 
1958.) Price 20s net 


This new book on the solution of problems 
in electrical technology has 228 graded 
worked examples together with a further 
119 problems for which the answers only 
are quoted. The problems have either been 
developed by the authors or derived from 
examination papers of the Universities of 
London and Nottingham, the Institution of 
Electrical Engineers, or the City and Guilds 
of London Institute 

The text of 18 chapters classifies the 
problems into those associated with units, 
electromagnetics, electrostatics, dc net- 
works, generators and motors, feeders and 
distributors, electrolysis, batteries and 
thermo-electricity, ac fundamentals, circuits 
and networks, polyphase currents, trans- 
formers, alternators, synchronous motors 
and rotary converters, induction motors, 
power factor improvement, electronics, elec- 
trical measurements, and illumination 

Each chapter of examples begins with a 
short note on the relevant principles with 
the rationalized MKS system of units em- 
ployed throughout the text. The authors 
State that the problems have been chosen to 
cater for the needs of students taking the 
first two years of the engineering degree 
course or following the Ordinary and Higher 
National Certificate course in electrical 
engineering 

Although many authorities deprecate the 
use of worked solutions by students, the 
present authors claim that such solutions 
teach students to present their work in a 
neat, logical, and orderly manner. 

The format of the book is attractive, with 
the text printed on glossy paper. The bind- 
ing and style are those associated with this 
printer, giving an attractive appearance to a 
handy pocket volume. 

P. F. SOPER 


A Guide to Nuclear Energy. By R. F. K 
Belchem. 74 «5 in (190 «127 mm). Pp vii 
77. Index. Illustrated. (London: Sir Isaac 
Pitman, 1958.) Price 10s net 


This littke volume admirably lives up to its 
title. In the words of its author, it is ‘an 
attempt to explain to persons without 
specialized knowledge the theory of nuclear 
reaction and the manner in which nuclear 
power reactors function’ 

The first chapter deals effectively with the 
basic principles of nuclear fission, although 
some degree of over-simplification has had 
to be used in order to bring this complex 
subject within the scope of readers with 
limited technical knowledge. 

Chapter 2 describes the basic constituents 
of a nuclear reactor, but confines itself to 
the British Calder Hall type of reactor 
Other designs and variations are covered in 
Chapter 3 (the longest chapter in the book), 
which classifies reactors in six groups 
according to their characteristics; discusses 
types of fuels and coolants, and describes 
the general characteristics of ten different 
types of reactor 


Fuels, fuel elements, and fuel re-processing 
are dealt with at greater length in Chapter 4, 
and the remaining two chapters cover re- 
spectively conventional and rare miaterials 
of importance in reactor design, and some 
useful applications of radiation 

The book is adequately illustrated with 
clearly drawn diagrams. 

The nuclear energy industry has intro- 
duced new concepts and a new language 
into the business of electricity generation, 
and many people beside the technical staffs 
of firms directly concerned need a basic 
knowledge of the subject of nuclear power 
They will find it in this book. 


British Instruments—Directory and Buyers’ 
Guide. 114 «9 in (286 «229 mm). Pp 322. 
Illustrated. (London United Science Press.) 
Price 44s net. 


This is the first edition of this directory and 
buyers’ guide of British instruments. It is 
produced in association with the Scientific 
Instrument Manufacturers’ Association of 
Great Britain and contains information pro- 
vided by eleven other trade associations in- 
cluding the BEAMA, 

The Directory and Buyers’ Guide covers 
scientific and industrial instrumentation for 
research and production in the following 
main fields: measurement and control of 
temperature, pressure, humidity, flow, 
weight, texture, dimensions; inspection and 
gauge testing, manual and automatic; data 
processing, computers; optics, ophthalmics, 
navigation, meteorology, microscopy, astro- 
nomy, surveying and levelling; physics, 
mechanics, pneumatics, hydraulics and 
electrics; analysis; laboratory ware; atomics, 
electronics, and nucleonics. Altogether, some 
2500 instruments and components are feat- 
ured in the classified list. 

The ten Sections in the directory are: 
(1) associations allied to the instrument 
industry, (2) British Standards Specifica- 
tions, (3) consultants and engineers for in- 
strumentation schemes, (4) manufacturers 
of prototypes and small batches. (5) In- 
struments and components and their manu- 
facturers, (6) glossary in French, German, 
Spanish and English, (7) addresses of manu- 
facturers and their overseas agents, (8) 
selected trade names, (9) manufacturers’ 
announcements, (10) ad‘ ertisements. 


Coordinate Geometry with Vectors and 
Tensors. By E. A. Maxwell. 8} 5} in 
(222 = 146 mm). Pp 194. Illustrated. Index. 
(London: Oxford University Press, 1958.) 
Price 25s net. 


In the Introduction to this book the author 
makes the comment that * The detailed study 
of three-dimensional coordinate geometry is 
at present unfashionable’, and as the work 
is directed principally to young mathe- 
maticians we assume it is in the sphere of 
pure mathematics that the observation 
applies. If so, it is a sad state of affairs, for 


it exemplifies the lack of contact that so 
often becomes evident between the pure 
mathematician on the one hand and the 
applied mathematician and workers in the 
physical sciences on the other. 

The subject is of considerable importance 
to engineers and physicists who look to the 
mathematicians for regular accounts of the 
developments that take place in this (and 
any other) branch of their studies. Thus, 
the author has rendered a real service to 
workers in the applied sciences by writing 
this book, and one hopes that it will serve 
to remove the charge recorded in the first 
sentence of this review. 

Coordinate methods on the basis of the 
straight line and plane are covered by 
the first two chapters as a preliminary to the 
matters contained in the rest of the book. 
It is the author's belief that such a back- 
ground is necessary for a full appreciation 
of vector methods, and with this we concur 
The next two chapters are on vectors and 
tensors respectively and they embrace deter- 
minants and matrices. The treatment is, of 
course, on classical lines which, after all, 
forms the inescapable basis for applied 
studies. Subsequent chapters relate to the 
sphere and the circle, the central quadrics, 
the paraboloids, and the general quadric. 
The latter chapter is intended to provide an 
introduction to some of the techniques used 
in matrix algebra and it will be recognized 
as such by those familiar with matrix 
methods. Examples for working are given at 
the ends of the chapters and answers are 
provided at the end of the book. 

It is evident that the author has devoted 
an immense amount of care to the writing 
of this work as, equally, have the printers in 
setting it. The book should be found of con- 
siderable value to all those working in the 
field of vector, matrix, and tensor analysis, 
both pure and applied, and to such we un- 
reservedly recommend it. 

S. AUSTEN STIGANT 


Progress in Semiconductors. Vol 3. Edited by 
A. F. Gibson, P. Aigrain, and R. E. Burgess. 
10 «64 in (254159 mm). Pp vii+ 210. 
Illustrated. Index. (London: Heywood, 1958.) 
Price 55s net. 


This survey maintains the high standard 
of the first two volumes, and the only criti- 
cism that can be offered is that by covering 
a wide field the editors may force pur- 
chasers to spend money on aspects of semi- 
conductors in which they have little or no 
interest. 

There are seven sections to the present 
volume. They cover (1) the magnetoresist- 
ivity of germanium and silicon; (2) recent 
chemistry of germanium and silicon relating 
to purification, preparation, and evaluation 
of compounds; (3) an interim report on the 
alkali halides as semiconductor compounds; 
(4) theory and manufacture of silicon 
junction diodes; (5) recombination processes 
in relation to the lifetime of excess carriers; 
(6) scattering processes and the mobility of 
charge carriers in germanium; and (7) 
another interim report, in this case on the 
characteristics of cadmium sulphide. 

J. HLS. 
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Classified Examples in Electrical Engineering. 
Vol 1. 8th edition. By S. Gordon Monk 

5 in (191 x 127 mm). Pp x+ 147. Illus- 
trated. (London: Sir Isaac Pitman, 1958.) 
Price 15s net. 


This collection of electrical engineering 
problems, first published in 1928, has been 
of great assistance to students studying 
for professional examinations. This revised 
eighth edition of the first volume now con- 
tains 502 examples with the answers given 
in an appendix. The 43 main topics selected 
for inclusion have been taken from both 
the original volumes so as to provide a com- 
prehensive set suitable for the use of students 
preparing for the Ordinary National Certi- 
ficate or Diploma or Part I BSc(Eng) 
examinations. 

The author has added an additional 171 
new questions; these are marked with an 
asterisk. 

In any revision of this excellent set of 
examples the author should consider deleting 
any reference to the symbolic solution of 
ac networks. At this level all students should 
concentrate on the use and interpretation of 
the vector or phasor diagram for the circuit. 

Each chapter or set of topics is prefaced 
by a short summary of the theoretical back- 
ground in order to solve the examples. 

The book is thoroughly recommended. 

P. F. SOPER 


Transform Method in Linear System An- 
alysis. By J. A. Aseltine. 94 «64 in (235 
159 mm). Pp xvi+ 300. Illustrated. Index. 
(London: McGraw-Hill, 1958.) Price 66s 
net. 


This book is a welcome addition to the 
literature on the solution of linear engineer- 
ing and physical problems by means of 
operational methods. The choice of topics 
and of examples chosen to illustrate these 
topics, the use of operational methods to 
give a basic understanding of the physical 
phenomena involved, and the statement of 
difficulties—and how to surpass them when 
they exist—all combine to make the book of 
outstanding value. 

The basic transform used throughout the 
majority of the book is that of Laplace, and 
the first two chapters are concerned with 
elementary properties and applications of 
this transform. The impulse function is the 
subject of Chapter 3, which includes a dis- 
cussion of the difficulties occurring at the 
origin when the Laplace transform is used. 
The solution of electrical network problems 
is the subject of the next two chapters, 
which deal with switching operations, ex- 
change of sources, and four-terminal net- 
works. Chapter 6 is particularly interesting, 
presenting the application of the Laplace 
transform method to problems in dynamics, 
in particular to gyroscopic configurations 
and to the motion of a satellite. Inverse Lap- 
lace transformation and operational rules 
are detailed in Chapters 7 and 8, while 
Chapters 9 and 10 present an excellent 
introduction to linear feedback analysis 
including the root-locus and Nyquist 
methods. After a short chapter on the solu- 
tion of partial differential equations, two 
chapters are devoted to Fourier series and 
Fourier transforms respectively, in prepara- 
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tion for dealing with the subject of noise in 
linear systems. The spectral density of a 
noise signal is then discussed, together with 
the problem of Fourier representation of a 
random process. Finally, linear difference 
equations are solved by means of a suitable 
transform method, and the Mellin transform 
is introduced as an example of a transform 
method appropriate to the solution of 
certain variable coefficient differential equa- 
tions. Two appendices present an introduc- 
tion to the theory of functions of a complex 
variable and tables of operational rules and 
transforms for the Laplace method 
One criticism of the book might well be 
the desirability of including the material on 
complex variable theory in the text itself, 
rather than relegating it to an appendix. 
This is especially the case as many results 
used in the text are based directly on com- 
plex variable theory, and it is somewhat 
doubtful how far the reader will understand 
the basic ideas without prior fundamental 
knowledge. Nevertheless this is a relatively 
minor comment, and the scope and detail 
of the book should make it very valuable to 
the large number of people involved in the 
analysis of linear systems. 
H. GOLDENBERG 


Handbook of Physics. Edited by E. U. 
Condon and H. Odishaw. 10 « 74 in (254 
184 mm). Pp xxvi+ 1504. Illustrated. Index. 
(London: McGraw-Hill, 1958.) Price 194s 
net. 


This book of 1504 pages is a magnificent 
piece of work. The text has been prepared 
by a team of no less than 88 contributors, 
all specialists in their own particular sphere, 
so that the book carries the stamp of high 
authority. The authors have been drawn 
mainly from US universities and industry, 
but there are a few from other countries. 
Most, if not all, of them are names well 
known to those who follow the literature 
of the physical sciences published in the 
Western quarters of the world. As the 
emphasis in the book is on the principles of 
physical science and the associated mathe- 
matical techniques, the country of origin 
imposes no restriction upon the supreme 
value and usefulness of the work to physi- 
cists throughout the world. 

The book is in nine Parts which, respect- 
ively, are concerned with mathematics, 
mechanics of particles and rigid bodies, 
mechanics of deformable bodies, electricity 
and magnetism, heat and thermodynamics, 
optics, atomic physics, the solid state, and 
nuclear physics. The number of chapters in 
each Part ranges from 8 to 13, the larger 
number being devoted to mathematics and 
to nuclear physics. Thus, both classical and 
modern physics are embraced by the book, 
which provides a vast array of factual 
information, ideas, concepts, and methods 
related to the theory and practice of physical 
science. 

The editors have taken particular care to 
ensure that, even at the date of publication, 
the text has kept up with progress so far as 
this is possible, although they have recog- 
nized that ‘a handbook cannot be com- 
pletely current with journal literature’ and 
perforce accepted that inescapable handicap. 
It is, however, not a severe one as fortunate 


possessors of the book will see for them- 
selves. 

McGraw-Hill have published many books 
of high standard and this is one of the very 
best. It is the kind of book that should be 
available to all physicists whatever may be 
their special interest, although we imagine 
the (no doubt unavoidable) high price will 
probably confine sales largely to the 
libraries in educational, industrial, and 
research establishments. None the less, the 
book remains very good value indeed for 
money and it can be highly recommended. 

S. AUSTEN STIGANT 


Year Books 


Wireless and Electrical Trader Year Book. 
84 « 5} in (216 « 146 mm). Pp 416. (London 
Trader Publishing Co Ltd, 1959.) Price 12s 6d 
net. 


This hardy annual has several new features 
which include a list of all the domestic ap- 
pliances, accessories, radio and TV receivers 
introduced during 1958. There is also an 
index of standard stereosonic and single- 
channel tape records. It contains all the pre- 
vious information given in earlier editions, 
and has been brought up-to-date where 
necessary. 


The Engineer’s Buyers Guide. 8§ «5% in 
(219 « 143 mm). Pp 960. (London: Morgan 
Bros (Publishers) Ltd.) Price 7s 6d net. 


This guide contains some 2500 classified 
headings of engineering products together 
with the names and addresses of 1500 firms. 
There are useful sections giving details of 
associations, institutions, and societies con- 
nected with the engineering industry. 


The Electrical Trades Directory. 9 «6 in 
(229 « 152 mm). Pp 1644. (London: Benn 
Brothers Ltd, 1959.) Price 63s net. 


This is one of the most useful and compre- 
hensive reference books of the electrical 
industry. It contains names and addresses 
of manufacturers, contractors, wholesalers, 
and distributors, each arranged in different 
sections. Other sections contain information 
of electricity and traction undertakings, in- 
stitutions, and associations. A Buyer’s Guide 
of 2500 headings and a large index of trade 
names complete the volume. 


Tait’s Electrical Directory of Australia & 
New Zealand. 8} «6 in (223 x 153 mm). Pp 
410. (Melbourne: Tait Publishing Co Pty 
Ltd.) Price £3 (Australian). 


This is the recognized handbook of the 
Australian and New Zealand electrical 
supply industry. It contains names and 
addresses, the chief engineer, supply details 
and tariffs of all electricity undertakings in 
Australasia, including plant details of manu- 
facturers and mines generating their own 
electricity. 
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NALDERS (5) 


INSTRUMENTS 


Nalders Measuring Instruments cover a 





wide range. Good quality is character- 


190 I 
istic of every type. Pe. <00 
QS ay ted: ‘ Kd 
a NS 
Cases are of rectangular, square or SY AMPERES »4 
round pattern in diecast aluminium © 


or pressed steel. 


Finish — bright black, stove enamel! or 


any colour required. 





Nalders Products include 





AMMETERS, VOLTMETERS, 
WATTMETERS, POWER 
FACTOR METERS, SYNCHRO- 
SCOPES, PROTECTIVE RELAYS, 
VECTORMETERS, AUTOMATIC 
EARTH PROVING SUPPLY 
SWITCHES, ‘BIJOU’ CIRCUIT 
BREAKERS, FLAMEPROOF 
INSTRUMENTS, FREQUENCY 
METERS 











AUTOMATIC EARTH 
PROVING SWITCHES 


Protect operators by ensuring the continuity of Earth Connection 
for all Portable Tools so that no Tool can be energised unless the 
Earth Lead is intact. 

The switch provides a Supply Point which secures the immediate 
isolation of any suitably wired Tool if its earthing becomes 
defective. 


ENQUIRIES WELCOMED | 
We can meet your demands for PROMPT DELIVERY OF ALL PRODUCTS te 


; . . TOTALLY — 
Write for further details quoting Ref BSY acccaananms Garvanee * 


NALDER BROS & THOMPSON LTD. Dalston Lane Works, London, E.8. 
Telephone: CLIssold 2365 (4 lines) Telegrams: ‘‘ Occlude, Hack London ”’ 


BMI 
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CONDENSING 
PLANT 


Surface Condensing Plant 


—- 


operating with a 10,000 


Kw Turbo-Alternator Set. 


THE MIRRLEES WATSON COMPANY LIMITED 


SCOTLAND STREET, GLASGOW, C5 e 38 GROSVENOR GARDENS, LONDON, S.W.! 








x 


Motor Alternator Set 
5 kVA, 115 volts, | phase, 
2400 c.p.s.*3000 r.p.m. 


Motor Alternator Set. 

12 kVA, 400 c.p.s. 

single phase, 3000 r.p.m. 
with exciter 


A leaflet giving full particulars 
will be sent on request. 


NEWTON BROTHERS (DERBY) LIMITED ———— 


ALFRETON ROAD « DERBY 


PHONE: DERBY 47676 (4 LINES) GRAMS: DYNAMO, DERBY 
London Office: IMPERIAL BUILDINGS, 56 KINGSWAY W.C 2 
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CALDER HALL POWER 
STATION 


Calder Hall is the world’s first full-scale 
Nuclear Power Station designed to 
produce plutonium and_ electrical 
power. The motors driving the aux- 
iliaries are protected by P & B Golds 
relays in this, the first power station of 
the United Kingdom Atomic Energy 
Authority. 


P & B Relays give full protection for motors with 
any starting periods or currents under extremes of 
ambient temperature. 

P & B Golds Relays protect against phase failure, 
overload, short circuit or earth fault. 

P & B Stalling Relays give complete protection 
against stalling under all conditions. 

Send for current literature. 


THE P &B ENGINEERING CO. LTD 


CROMPTON WAY 
PROTECTION RELAYS CRAWLEY - SUSSEX 


Telephone Crawley 1004 
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f the largest 
e world are produced. At the present 


et Fw, al PARSONS 
‘ re eiNg 


many the type illustrated here are 


throughout the country 


C. A. PARSONS & CO. LTD. 


TURBO-GENERATORS - POWER TRANSFORMERS HEATON WORKS ‘| NEWCASTLE UPON TYNE 6 


CONDENSING PLANT 
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GLOUCESTER - ENGLAND 


Exploring 
Inner 
Space 


Permali lift-rods. Metal end-fittings 
screwed in. Mustn't pull out. Won't. 

If shear-strength of threading is greater 
than load on Permali rod. Threads are 

strong enough. Because they are long 
enough. But are they correctly engaged? 

Permali people make sure. X-ray them. 

Every single one of them. 


(Photographs reproduced by courtesy of 


The British Thomson-Houston Co. Ltd.) 


werettnee 


Totally tested... 
...most reliable 


TEL 24941 





HULL 


! 


IUNITHIL 


=TTTaee Lis emblem 
Suides the choice 
of millions 


Radio & Television Receivers. 
Radiograms & Record Players. 
Gramophone Records. 

Tungsten, Fluorescent, Blended and 
Discharge Lamps & Lighting Equipment. 
‘Philishave’ Electric Dry Shavers. 
*‘Photoflux’ Flash Bulbs. 
High-Frequency Heating Generators. 
X-ray Equipment for all purposes. 
Electro-Medical Apparatus. 
Electrically-heated Blankets. 

Heat Therapy Apparatus. 

Arc & Resistance Welding 

Plant and Electrodes. 

Electronic Measuring Instruments. 
Magnetic Filters. 

Battery Chargers and Rectifiers. 
Sound Amplifying Installations. 
Cinema Projectors. 

Tape Recorders. 

Hi-Fi Equipment. 

Health Lamps. 

Hearing Aids. 


| 


INTIAL 





PHILIPS ELECTRICAL LTD + CENTURY HOUSE + SHAFTESBURY AVE * LONDON W.C.2 


HUTA LULL 


| 


(P1036) 
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STOVING VARNISHES (Natural Resin Type) 
STOVING VARNISHES (Synthetic Resin Type) 
THERMO-SETTING VARNISHES 
SOLVENTLESS VARNISHES 
AIR-DRYING VARNISHES 
CLOTH VARNISHES 
CORE-PLATE VARNISHES 

(Stoving and Air-Drying) 


COPPER WIRE ENAMELS 
(Oleo-resinous and Synthetic Types) 
All the above are supplied in black and clear 


ACID & HEAT RESISTING ENAMELS 


Available in all colours. 


MICA BONDING VARNISHES 
COIL STICKING VARNISHES 


SLEEVING VARNISHES 
(Black, Clear and Colours) 


CABLE LACQUERS 
(Non-flam., Cellulose Type and P.V.C.) 


COMPOUNDS (Various Types) 


2000 KVA 33 &V/3.3 kV TRANSFORMER INTERIOR 
By kind permission of The Electric Construction Company Ltd., Wolverhampton. 








We are constantly developing Special Varnishes to meet 
the many and varied requirements of the Electrical 
Industry. The tendency has been to concentrate on 
the development of Varnishes utilising Synthetic Resins. 
The advent of these Synthetic Types of Insulating 
Varnishes which have been developed by constant research 
over many years in our Chemical, Electrical and Physical 
Laboratories has enabled us to produce _ Insulating 
Varnishes to meet the most exacting requirements set 
by the Electrical Industry, thereby maintaining the 
high reputation and standard of ‘MINERVA’ Insulating 
Products. 
Catalogue post free 





All the materials listed conform to B.S. Specifications wherever applicable 


Pinchin, Johnson & Co. 


4 CARLTON GARDENS, LONDON, S.W.1 
Telephone: TRAfalgar 5600 


Branches: BELFAST, BIRMINGHAM, 
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BOOTLE, BRIGHTON, BRISTOL, GLASGOW, 
LEEDS. MANCHESTER, NEWCASTLE-ON-TYNE & SOUTHAMPTON 








COOLING 
TOWERS 


Due to their special type 
of construction, PREMIER Cooling 
Towers are acclaimed by engineers 
as being the most efficient. Used under 
widely varying conditions inimportant 
power Stations throughout the world, 
PREMIER Towers are giving complete satisfaction. 


FOR WATER COOLING PROBLEMS 


ONLY PREMIER CAN GIVE YOU 
THIS UNPARALLELED SERVICE BACKED 
BY OVER 40 YEARS EXPERIENCE 


We do the designing ourselves 
We manufacture our own Plants 
We erect the Plants ourselves 
We guarantee the performance 
Our after sales service and advice 

are always at your disposal ; = i all 

THE PREMIER COOLER & ENGINEERING CO., LTD., 

SHALFORD, near GUILDFORD, SURREY 








BEAMA PUBLICATIONS 


Problems of Power Transmission at Voltages above 225 kV 
by Francois Cahen, Directeur-Adjoint des Etudes et Recherches a 
l’Electricité de France. (Publication No. 146) 5s. net. 


Recommendations for the Insulation Level of Power 
Transformers 
(Publication No. 156) 5s. 


Beama Guide to British Electrodes 
(Publication No. 144) 5s. net. 


Leading the World. A Report of the Industry’s Export 
Achievements in 1958, and including an Account of The 
BEAMA and its Activities. 

(Publication No. 168) Free on request. 


The British Electrical & Allied Manufecturers’ Association 
(Incorporated) 


Publications Department: 36 Kingsway, London, WC2 
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REYROLLE 
SWITCHGEAR 


The illustrations show some of 
the 11-kV 350-MVA switchgear 
and the corridor-type control- 
board supplied by Reyrolle 


to Llandarcy Oil Refinery 


Consulting Engineers 
Ewbank & Partners 


REYROLLE 


A. REYROLLE & COMPANY LIMITED HEBBURN, COUNTY DURHAM, ENGLAND 
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Condensers and Feed Heaters 


Our fabricating shops at Hartlepool are equipped to build the largest power station condensers, and in the 
same works we build feed heaters, air ejectors, de-aerators and cooling water strainers. 

Also at Hartlepool in the recently completed extension to our Turbine Shop we can build the largest steam 
turbines and alternators yet envisaged for public electricity supply. Add to this gas turbines, centrifugal 
and axial flow blowers, all of Brown Boveri design and also water-tube boilers to Foster Wheeler design, 
and it will be seen that we can supply all the main items for power production; from an industrial unit, 


designed to run on by-product fuels or waste heat, to the largest public supply station. 


Richardsons Westgarth (ssanzron) Ltd. 


/>\ A<>\ A member of the RICHARDSONS WESTGARTH GROUP which co-ordinates the land and marine activities of : 


(RW 
\ THE NORTH EASTERN MARINE ENGINEERING CO. LTD. RICHARDSONS WESTGARTH (HARTLEPOOL) LTD. 


PARSONS MARINE TURBINE CO, LTD THE HUMBER GRAVING DOCK & ENGINEERING CO, LTD. 


(G) 
\ j GEORGE CLARK & NORTH EASTERN MARINE SUNDERLAND) LTD RICHARDSONS WESTGARTH ATOMIC LTD. 


ASSOCIATED COMPANY: ATOMIC POWER CONSTRUCTIONS LTD. 


RICHARDSONS WESTGARTH (HARTLEPOOL) LTD., HARTLEPOOL, Co. DURHAM. 
And at: 58 Victoria Street, London, $.W.1. 59 Mosley Street, Manchester, 2. 75 Buchanan Street, Glasgow. C.1. 
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Sangamo 


METERS AND TIME SWITCHES 


SINGLE PHASE AND POLYPHASE WATTHOUR METERS 
SYNCHRONOUS TIME SWITCHES 
SYNCHRONOUS MOTORS AND MOTOR UNITS 


weston 


ELECTRICAL MEASURING INSTRUMENTS 


PANEL & SWITCHBOARD INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, A.C./D.C. Moving Iron 


PORTABLE INSTRUMENTS 
D.C. Moving Coil, A.C. Rectifier, H.F. Thermocouple, A.C./D.C. Moving Iron, A.C./D.C. Dynamometer 


LABORATORY STANDARD INSTRUMENTS 
D.C. Moving Coil, A.C./D.C. Dynamometer 
CURRENT TRANSFORMERS *« FREQUENCY METERS « ALL-PURPOSE TEST SETS 
AIRCRAFT INSTRUMENTS ¢ RATIOMETERS « TACHOMETERS 
ELECTRICAL THERMOMETERS « WESTON STANDARD CELLS 
‘PHOTRONIC’ PHOTO ELECTRIC CELLS « PHOTOMETERS 


* 
SANGAMO WESTON LTD. ENFIELD - MIDDLESEX 


Telephone: ENField 3434 (6 lines) and 1242 (6 lines). Grams: Sanwest, Enfield. Scottish Factory: Port Glasgow, Renfrewshire, Port Glasgow 41151 


Branches : London, CHAncery 4971 - Glasgow, Central 6208 - Manchester, Central 7904 - Newcastle-on-Tyne, Newcastle 26867 
Leeds, Leeds 30867 - Liverpool, Central 0230 - Wolverhampton, Wolverhampton 21912 * Nottingham, Nottingham 42403 


Briscol, Bristol 21781 - Souchampton, Southampton 23328, 
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Npodetnise yout workship and veduce costs! 
USE DUAL PURPOSE SEAM WELDERS 


All welded construction 
for strength and rigidity. 


Water-cooling throughout. 


All Electrode Bearings of Special Copper Alloy. 


Simple Layout of Transformer and ancillary 
apparatus for Easy Maintenance. 


Wide Range of Current and Pressure 
Adjustment with hand control. 


All Machines can be used with Modulators or 
with full Electronic Control. 





One machine only required for 


long and end seams. To change-over, the 








upper electrode is merely turned 


through 90 deg. and the lower electrode 








holder replaced; the whole operation 


takes 20 minutes. 





Siemens-Schuckert 
(Great Britain) 
Ltd 


DEPT sol 
FARADAY WORKS - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
TELEPHONE: ISLEWORTH 2311 TELEGRAMS: SIEMENSDYN, BRENTFORD, HOUNSLOW 


BIRMINGHAM: TEL. MIDLAND 23382 CARDIFF: GLASGOW: TEL. CENTRAL 2335 
MANCHESTER: TEL. CHORLTON 1467 NEWCASTLE: TEL. WALLSEND 63331 SHEFFIELD: TEL. 61564 
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A BRILLIANT NEW RANGE 
OF DEAD-FRONT SWITCHGEAR 
WITH EVERYTHING 

PLUS BUT THE PRICE 


The Simplex Star range—a low priced, 
high quality range of switchfuses, dis- 
tribution boards, busbar chambers, and 
switchboard assemblics. 

SWITCHFUSES 

* Range: AC 500 volt, 15, 30, 60 amp. DC 
250 volt, 10, 20, 30 amp. * Dead-front —all 
live parts fully shrouded even with fuses re- 
moved. * Front operated. * Flag indication. 
* HRC or rewireable fuses. * Rewireable 
fuses (patents pending) complying fully with 
B.S.3036 1958. %* Unique ease of wiring 
facilities. 


DISTRIBUTION FUSEBOARDS 

* Two ranges, both: AC 500 volt, 15, 30, 60 
amp. ; DC 250 volt, 15, 30,60 amp. * Dead- 
front — all live parts fully shrouded even with 
fuses removed. * HRC or rewireable fuses. 
* Rewireable fuses (patents pending) comply- 
ing fully with B.S.3036 1958. * Unique ease 
of wiring facilities. * Surface or flush- 
mounted. * Reversible interior and cover 
hinging. 
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With a background of 60 years 
of reliable service, Simplex 
now announce a new concept 
of switchgear design, low 

in price, easy to install. This 
is a completely new range 

of dead-front, front operated 
switchgear. 

The new Simplex Star 
catalogue shows the complete 
range of safe, efficient and 
well-styled equipment. 


Star Switchfuse with cover open showing 


interior hinged forward for ease of wiring 


Minin 





























Star Busbar Chambers and complete Switch- 

board assemblies available for 600 volt, 200, 

400, 600, 800 amps. 24”, 36”, 48”. 

Send for Simplex Star Catalogue if you haven't 

already received one. 

SIMPLEX ELECTRIC COMPANY LIMITED 
OLDBURY . BIRMINGHAM 


Branches throughout Britain and A COMPANY 
agents throughout the World 
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plain or tinned 


down to 0-001 copper wire 


FREDERICK SMITH & COMPANY 


rs 
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Stondord — 


PLASTIC 
INSULATED 
MAINS CABLES 


OIL-FILLED INSULATED 
CABLES LEAD-COVERED 
CABLES 


@®e@eeeeee 
®@®e@eeeee” 
me ee 
| ee a 
@®e@eeese-sr 


eee Standard Telephones and Cables Limited 


AND WIRE Registered Office : Connaught House, Aldwych, London, W.C.2 


GROUP 
POWER LINE DIVISION - NORTH WOOLWICH - LONDON, E.16 Telephone : Albert Dock 140! 
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Sterling Insulating Varnishes 
are used throughout the 
world to protect every type 
of electrical component 
operating under all climatic 
conditions. Wherever you 
are, whatever the job, if 
yours is an electrical 
insulating problem contact 
STERLING whose advice 


incurs no obligation. 


Ime 


INSULATING VARMISHES © 


SERVICED BY ENGINEERS 


SB rast to 


ws 
— —— pecreeein ls 
na a ee wTTTLE ST: 


STERLING INSULATING VARNISHES 


are used throughout the world! 


STERLING VARNISH CO. LTD. FRASER ROAD TRAFFORD PARK MANCHESTER 17 
Telephone: Trafford Park 0282 (4 lines) Telegrams: ‘Dielectric Manchester’ 
London Office and Warehouse: 6, London Road, Brentford, Middlesex. Telephone: Isleworth 8133/4 
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‘RA04’ extensible OUT- 
DOOR RING MAIN UNIT— 
400 amps, 250 MVA at IIkV 
to B.S.116 1952 and B.E.B.S.- 
$2-1955. 














‘RA4’ INDOOR RING MAIN 
UNIT—400 amps, 250 MVA 
at IIkV to B.S.116 1952 and 
B.E.B.S.-S2-1955. 

















LV ‘L’ Class up to 2000 
amps and 45 MVA at 660 
volts. Single and Double 
Tier Arrangements. 











SWITCHGEAR & COWANS LID 
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for 
the call ..*' 


Tudor ‘Safetylyte’ is always 
ready to play the leading part. 
If a mains interruption occurs, 
it springs automatically into 
action for instant take-over at 
split-second notice. The Tudor 
storage battery included can be 
kept fully charged for many years 
at negligible cost and needs little 
maintenance. Tudor ‘Safetylyte’ 
Emergency Lighting Equipment 
is available in compliance with all 
Home Office and County Council 
regulations. It offers complete 
emergency lighting protection in 
every type of public building both 
large and small. 


Please send for Publications Nos. 90, 91 
and 92, which give full details of the standard 
e’ Equipment 


range of ‘Safetylyt 
r ttions for speci 


Comprehensi al emergency 


lighting installations prepared without obligation 


SAFETYLYTE 





EMERGENCY 
LIGHTING EQUIPMENT 


TI69A 
D. P. BATTERY CO. LTD. 


MANUFACTURERS OF KATHANODE AND TUDOR BATTERIES 
BAKEWELL, DERBYSHIRE . Telephone: BAKEWELL 581-5 


18 











ante ite wt 





‘a 





NOTICE 


All those trading abroad are interested 
in foreign languages. We specialise in 
foreign language printing. We should 
get together — phone BIShopsgate 8121 
for further information. 


Williams Lea 


WILLIAMS LEA AND COMPANY LIMITED 
Printers since 1820 


Clifton House, Worship Street, London, EC2 











Choosing the right rectifier 
for the right job 


METAL RECTIFIER 
ENGINEERING 











By E. A. RicHarps, M.B.E., A.C.G.1., B.Sc.(Hons.), 
etc. Here is a new book that will assist engineers to 
select the right type of rectifier for a particular job, 
and avoid the disappointments that can happen with 
incorrect working conditions. Principles and design 
are covered, and for readers who are not mathematic- 
ally minded the results are given in the form of tables 
or curves. A valuable introduction also for students. 


Illus. From booksellers, 37/6 net. 


PITMAN 


Parker St., Kingsway, London, W.C.2 
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Magnet wheel of a G.E.C. 
62,500 kVA hydro-alternator 
for Aura Kraftanlegg, Norway. 


LAMINATIONS 
of all types, in all 
sizes and in all 

grades of material. 


FERROSIL 


hot-rolled and cold- 
reduced electrical sheet 
and strip, and hot- 
rolled transformer sheet. 


ALPHASIL 
cold-reduced 
oriented transformer 
sheet and strip. 


RICHARD THOMAS 
& BALDWINS LTD. 


Lamination Works : COOKLEY WORKS, BRIERLEY HILL, STAFFS. Midiand Section Office : WILDEN, STOURPORT-ON-SEVERN, WORCS. 
Head Office: 47 PARK STREET, LONDON, W.1. 


Our Cookley Works is one of the largest in Europe specializing in the manufacture of laminations for the electrical industry. 
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Another example of the service we offer— 

the delivery of Super Tension Oil, de-aerated 

and de-hydrated for immediate introduction into 275 kV 
Grid transformers on site. 

These tankers, designed by our Production Department, 
have been built to restrict exposure to atmosphere, 
thus enabling a substantial retention of undersaturation 
conditions during long journeys. 


WAKEFIELD-DICK INDUSTRIAL OILS LTD. | 0. Oe 


67, GROSVENOR STREET, LONDON, W.1 - GROSVENOR 6050 BH castro. ORGANISATION 
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Taking a leaf out of the Wiggin book 


BRIGHTRAY ‘C’ 





WOMAN RNCGeL ALN 


@ See our exhibition 
WIGGIN 
NICKEL ALLOYS 
in INDUSTRY 


wrtioe” | WAWVIIIQGaIGIIN xvow NICKEL ALLOYS 


May 12th-1sth 
10 a.m.-8 p.m. 
Write for tickets 
and details. 














“ Brightroy™ is o Registered Trade Mork, 


HENRY WIGGIN & COMPANY LIMITED - WIGGIN STREET - BIRMINGHAM 16 


TGA 64 
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Constructed by Careful Craftsmen 


transformers 


We are specialists in the manufacture of POWER 
TRANSFORMERS for Generation, Transmission 
and Distribution. Every Transformer is entirely 
manufactured in our own works. 


Ratings up to 60,000 k.V.A. Voltages up to 132,000 volts. 


YORKSHIRE ELECTRIC TRANSFORMER CO. LTD 
THORNHILL, DEWSBURY, ENG. _ Tel. Dewsbury 1691-2 
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YORKSHIRE 
IMPERIAL 





CONDENSER TUBES and PLATES 
for electrical power plant 


Yorkshire Imperial have supplied many millions 
of condenser and other tubes, and also 
condenser plates, for use in_ electricity 
generating stations in Great Britain and 
overseas, and consistently reliable, efficient 
and trouble-free service has been obtained 
from these products under a wide variety 
of operating conditions. 


“U” BENDS are supplied in a wide range of alloys 
and sizes, in the long lengths required for feed water 
heaters, and are fabricated to customers’ drawings. 


Also tubes for air and oil coolers . . . . evaporators 

air ejectors ... . drain coolers... . return 
bend heaters ... . bus bars . . . . compressed air 
and hydraulic equipment, etc. 


TUBES FOR 
DOMESTIC 
APPLIANCES 
such as copper 
tubes for kettleand 
coffee percolator 
elements; convec- 
tor heaters, im- 
mersion heaters, 
wash boilers; ‘“* Yorcalbro/Alumbro”’ tubes 
for cooker and oven elements; tubes for 
automatic controls, etc. 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE P.O... 80%..166,. AEEGe 
TELEPHONE: LEEDS 7-2222 
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Installation arrangement of 
the circulating-water pumping 
units at the Chapelcross 
Power Station. 





Sa —o 


| 








DRAIN PIT 








pooner ~ ~ mone 


for the = 


CHAPELCROSS POWER STATION of the 
UNITED KINGDOM ATOMIC ENERGY AUTHORITY 


Consulting Engineers: MERZ and McLELLAN 


The installation comprises four Allen 48/48-in. vertical double-suction 

centrifugal pumps, each designed to deliver 50,000 gallons of water 

per minute against a total head of 67 feet, running at a speed of 490 
r.p.m., and driven by a 1225-h.p. L.S.E. motor. 


Allen centrifugal and mixed-flow pumps, Also for power station pumping applications, 


Allen-Stoeckicht 


horizontal or vertical, are designed to meet 

all requirements up to the largest capacity 

units needed in modern power station 
service. 


patented double-helical 

epicyclic gearing offers a very compact and 

low-weight speed-reduction or speed- 

increasing arrangement to suit all powers 
and speed ratios. 


Specialists in complete Pumping Plant installations 














WY. Jel. AILILEN SONS & C? Il 


BEDFORD » ENGLAND 
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MOTOR CONTROL GEAR 
for every industrial application 


Contactor equipment providing hand-operated speed control of the 
Primary Crusher of Cornelly Quarry of The Steel Company of Wales Ltd 








Main control equipment at Hardham Pumping Station of North-West Sussex Joint Water Board 


For every electric motor 


there is an Allen West starter 





ALLEN WEST & CO LTD BRIGHTON ENGLAND : Telephone: Brighton 2329! + Telegrams: Control, Brighton 
Engineers and Manufacturers of Electric Motor Control Gear and Switchgear 
SUBSIDIARY COMPANIES IN CANADA, SOUTH AFRICA AND RHODESIA * AGENCIES THROUGHOUT THE WORLD 
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The diverse resources of ARROL continue to play a vital part in 
maintaining Britain’s power supply. Their skill is symbolised in 
the structural steel work of many major projects and in such 
powerhouse cranes as that illustrated here—100 ton capacity crane 
at Prince Dock Generating Station ‘B’, Plymouth. Similar cranes 
have been constructed up to a capacity of 260 tons for installations 
in many parts of the world and in addition a considerable 
number of cranes of 200 tons capacity have been constructed for 


the works of transformer and generating equipment manufacturers. 


S/R WILLIAM ARROL & CO LTD GLASGOW Arro 
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Cranes and Mechanical Engineering 

work; all types of Steel Framed Buildings; 
Fixed and Opening Bridges; Dock Gates; 
Sliding and Floating Caissons; 
Compressed Air Locks; Hydraulic 
Machinery; Pipe Lines, Surge Tanks, 
Sluices and other equipment for 


Hydro-Electric Projects. 





North Point Power Station * 


| MONG KONG 


The North Point ‘A’ power station of 
the Hong Kong Electric Company Ltd. is 
equipped with 22 boilers all supplied by the 
BABCOCK organization, the last three of 
these being oil-fired Integral Furnace units 
of 150,000 and 200,000 Ib./hr. capacity, with 
steam conditions of 425 Ib./sq. in. and 775°F. 

The new and adjacent North Point ‘B’ 
station will have a capacity of 150 MW, 
and the first three boilers installed are again 
BABCOCK oil-fired Type FH units, of 
larger capacity, i.e. 315,000 Ib./hr. at 625 
Ilb./sq. in., 865°F. 

The selection of BABCOCK Integral 
Furnace boilers for the new station, following 
experience with similar units at North Point 
‘A’, endorses the good performance of this 
type, the outstanding characteristics of which 
are high efficiency, _ 
compactness, quick 
steaming, flexibility 
to meet varying loads 
and high availability. 





Unloading the fusion- 
welded drum for one 
of the 315,000 Ib. /hr. 
boilers, at Hong Kong 








BABCOCK & WILCOX LTD. BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.I. 





BOLTOM'sS 


H.C.COPPER 


STRIP, SHEET, TAPE & FOIL 


Plain and tinned; drawn, rolled, rolled and drawn, or rolled 








THOMAS BOLTON 
and sheared. Sheets up to 10 ft. x 4 ft. in any thickness over 1/32”; & SONS LTD 


thinner sizes 6 ft. x 3 ft. or 4 ft. x 2 ft. Head Office : Mersey Copper 
Works, Widnes, Lancashire. 


Tel.: Widnes 2022. 


Annea'ed strip for generator and transformer windings, etc., with 
London Office & Export Sales 


square or rounded corners, or with rounded edges; Bolton’s specialize Department ; 
h d in suitable sizes, of long jointless lengths 168 Regent Street, W.1. 
ee 8) 8 Tel.: REGent 6427. 


weighing up to 18 cwt. Hard-drawn and semi-hard-drawn strip in coils 
or in straight lengths; supplied in special tempers, to close 


tolerances, and on drums, when required. Foil down to 0.0005” thick. 
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Batteries are our business 


For over 60 years we have been making batteries—and nothing but batteries. 
Constant research and development work have kept us consistently ahead of 


the times in all that is new in battery construction. Today, with our batteries 


serving Transport, Industry and Communications in every part of the world, 
there are behind the names Chloride, Exide and Exide-Ironclad a wealth of 
experience and the full resources of the foremost battery manufacturing 


organisation in the Commonwealth. 


CHLORIDE BATTERIES LIMITED 


EXIDE WORKS-CLIFTON JUNCTION: SWINTON - MANCHESTER 
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BTH introduce 


the diesel-electric 


‘EXPLORER’ 


A NEW CLASS OF LOCOMOTIVE 
FOR MIXED TRAFFIC DUTY UNDER ARDUOUS CONDITIONS 


Produced in conjunction with Lister Blackstone Rail Traction Ltd. 


This is an 1100 h.p. diesel-electric locomotive | terrain. Maximum power is sustained at sea 
specially designed to give outstanding service | level in an ambient temperature of 120°F, or 
where the going is hard. It is particularly suitable | up to an altitude of 4,000 ft. at an ambient 
for overseas railways operating in difficult | of 85°F. 


Please write for further details of operational performance, and full 
technical data concerning the ‘Explorer’ class locomotives. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
an AEI Company 
AS372 
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Adjusting the scanning unit 
of the electron accelerator. 


with exacting duties 


BICC irradiate polythene to make good cables 
better. The process is basically the bombardment 
of polythene with electrons. This causes a chemical 
change, resulting in a stronger material, which is 
more elastic and has improved temperature 
characteristics. 


Here are some BICC products with improved 
characteristics resulting from irradiation:— 





CONTROL CABLES 
Multi-core cables, insulated and sheathed with 
Irradiated Polythene, have improved short-term 
high temperature characteristics. 





EQUIPMENT WIRES 
Irradiated Polythene insulated equipment wires 
have improved soldering properties and enhanced 
high temperature performance. 





WINDING WIRES 
Irradiated Polythene insulation gives better 
performance for wires subject to intermittent 

overload conditions. 





COAXIAL R/F CABLES 
Irradiated Polythene core permits higher tem- 
perature soldering of radio frequency cable 
terminations. 





Full details of these BICC products are available on request. 


IRRADIATED 


poLyrH#enE PwIeS & wires 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.1 
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BI-stat is the new static control system 
developed by Brookhirst Igranic. In 
this system, the most complex informa- 
tion is infallibly sorted and transmitted by 
small, light, logical units—entirely devoid 
of contacts and moving parts. Nothing to 
break or burn out! And encapsulated 
housings ensure complete protection from 
dirt, moisture or fumes. BI-stat equip- 


ment introduces new conceptions of 


BROOKHIRST 


efficiency, reliability and long life. It 
can be used to great advantage in motor 
control schemes, replacing conventional 
relays and other auxiliary switching 
devices, particularly for installations 
where processes are complicated, stop- 
page costly or maintenance difficult. 
Find out how BI-stat may help you to 
solve tomorrow’s control problems today. 


Write for leaflet 1809 giving full details, 


IGRANIC LIMITED 


Sales Headquarters: IGRANIC WORKS BEDFORD 
HEAD OFFICE & EXPORT SALES DIVISION : BROOK HOUSE PARK LANE LONDON WI 


AREA OFFICES: BIRMINGHAM ~ BRISTOL * CARDIFF * EAST ANGLIA * GLASGOW ~ LEEDS - LONDON * MANCHESTER 


MID. SOUTH * NEWCASTLE * NOTTINGHAM * SHEFFIELD 


WORKS AT BEDFORD & CHESTER 


A Metal Industries Group Company 
CVS 74A 





y Accent on versatility. 





High Voltage Distribution Switchgear 


Versatility is the key-note of this up-to-date equipment which is designed to meet the requirements of all 
modern Switchgear specifications including British Standard 116/1952. Its wide range of breaking capacities 
makes it suitable for many applications including high voltage distribution in electricity supply authority 
sub-stations, auxiliary supplies in power stations and many supplies in factories, steel mills, collieries, etc. 


B Metalclad, unit construction, of either air-insulated or compound-filled, single or duplicate bus-bar types. 


@ Easily extended with switch-fuses and oil-switches for controlling transformers up to 750 kVA maximum 
capacity and ring main circuits respectively. 


Range. Current ratings 400 to 1,600 amps. Voltage 2.2 — 11 kV 
MVA ratings from 100 MVA — 500 MVA 


SPRRS saars 











(Member of the Hawker Siddeley Group) 
S5. 
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Preoccupation 


The little lady sailing her boat is obviously miles 
away. You would even have to shout “ ice-cream” 
twice before she heard you. 

The art of becoming preoccupied starts early in 
life, and to do anything well you must become 
preoccupied with it. 

For 75 years we have been preoccupied with fan 
engineering. 

We are also preoccupied with our customers’ 


problems, and they are many and varied — from 





drying kippers to ventilating coal mines, from 
cooling bakehouses to blowing forge fires. 

There is a “ Sirocco”’ fan for every conceivable 
application, large or small, and if you have an air 
movement problem, you can profit by our pre- 
occupation. 

Simply telephone our nearest Branch and we will 
send along an engineer with much experience in 
these matters — no obligation on your part. 

Or we will forward our appropriate catalogue 
first, if you prefer it. 


DAVIDSON &€CO. LTD. 


IROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND (Belfast 57251) 


Manchester 
(Blackfriars 6210) 


London 


Glasgow 
(Whitehall 3541 


(City 6786) 


Birmingham 


Newcastle-on-Tyne ° l eeds 
(Midland 4916) 


(26 584) (21886) 
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BRUCE 
PEEBLES 


DIN BURGE 


, aa 














45 MVA 132 3345 
transformer for the Central 


Electricity Authority 


OF THE ELECTRICAL INDUSTRY 
WITH OVER 50 YEARS’ 
9 RO MANUFACTURING EXPERIENCE. 


munthetae canging from heovy cetating For generations the name of Bruce Peebles has been famous 
plant for the generation and conversion 
of electrical energy to motors for every 
sphere of industry: transformers of well 
over 100 MVA for 275 kV service to the and its pioneering work has played an important role in the 
omaliost unit for distribution echemes and evolution of the present-day electrical age. 

rural electrification; and complete rectifier 

sub-station plant. 


for the manufacture of electrical power plant. Throughout 


its whole history the Company has ever been progressive, 


14,000 kVA Hydro-Electric 


generator for Norway 


BRUCE PEEBLES & C0. LTD. EDINBURGH. SCOTLAN 


4457 
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DRY TYPE 
AIR COOLED 
CLASS-C 


TRANSFORMERS 





ey a tete) | ae itie wale). 


@ No Fire Risk 


@ Reduced Weight 
@ Higher Overload Capacity 


@ Can be installed in damp locations 


<= fisk is high or consequential loss would be 
n of the dry type air- r-cooled Class ‘C’ Transformer 


al tie A, 3 phase, 50 cycles, 11,000/433 volts Bryce Low Loss 
Distribution Transform using Class ‘C’ insulation. 


BRYCE ELECTRIC CONSTRUCTION CO. LTD. 


Kelvin Works, Hackbridge, Surrey. Telephone Wallington 2601 
In | association with Hackbridge Cable Co. Ltd. 


Broadway/bec 6 
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Limit Switches (Type 


pattern with roller on 


- s ~ ~ . | 
= CRCRCOCA CE OS 








Terminal Blocks (Type |96). Clamp 
type terminals, White marker strip, 
generous clearances between phases 


810 1) Plunger 


Roller can be and toearth. Sizes available—!5-amp 


moved through 90 degrees 550-volt 3, 4, and 6-way 30-amp 
and the switch can be §50-volt. 3 and 4-way 
altered from N.O. to 


N.C. on site 


a selection from a large range of | 


control 





accessories = 


THE DONOVAN ELECTRICAL co. j Fe. 
GRANVILLE STREET BIRMINGHAM | 
London Depot: 149-151 York Way, N.7 Glasgow Depot: 22 Pitt Street, C. 2 


Flush-mounting T.P. Isolating 
Switch (Type C95) for building-in 
Machine Tools, etc 30-amp. 550- 
volt 

















A.C. Power Relays (Type A /!). Avail- 
able 2, 4, or 8-pole (with one or two coil 
circuit change-over contacts), fine silver 
double-break main contacts rated at 
10-amp. 550-volt. Any pole can be N.O 
or N.C 


iHustrated is a 4-pole enclosed relay 








nllele 


CLOSED CIRCUIT 


AIR COOLERS 


for ventilation of turbo-alternators 

Lengthy experience in practical design 
Wide variety of ducting and damper layouts 
Highly efficient cooling surfaces 

Heavy and robust construction 

Special attention to ease of access and 
maintenance 











HEENAN & FROUDE LTD : WORCESTER : 


Nal 


FORCED DRAUGHT 


WATER COOLERS 


for cooling circulating water of Diesel, 
Gas and Petrol Engines, Refrigerating 
Condensers, Air Compressors, Liquid 
Controllers, Process Works, etc. 

Save 95°, of water otherwise wasted 
Robust and compact all-metal construction 
Install in- or out-of-doors 


ENGLAND 


THE BEAMA JOURNAL 





extra help in the factory 








By converting an electrical impulse 
magnetic tape can record temperatures, 


pressures, forces etc.... J 


= eeeo0e 








ith an E.M.I. tape recorder 


Extra help . . . with today’s intense competition in industry the use of 
magnetic tape recording is spreading with great rapidity. The ways 
and means by which it can help industry are numerous and cover 
many fields. Process Control, Machine Control, shock and vibration 
recording, noise measurement — in research of all kinds to record 
information accurately and fully ! Complete records of conferences, 
meetings easily made — and don’t forget a vast amount of information 
can be kept on a little material. 

E.M.I. — for over fifty years the world’s leading exponents of sound 
recording and reproduction, produce recording equipment designed 
to satisfy the most exacting professional requirements. 








Accurate recording of noise 
measurement aboard a 
moving vehicle. 








a 
aw 


MODEL TR90 — of unit construction available in rack mounted, 
console or transportable versions. 


MODEL TR51 — (illustrated above) for “ studio quality” whilst 
recording under mobile conditions. 





MODEL L/2 — Lightweight battery recorder, compact, easy to 
carry and unfailing reliability under all climatic conditions. 





Complete records of 


conferences and meetings. 





For further information write to : 


E.M.i. SALES &@4 SERVICE LTO. 


(Professional Sound Equipment Division) 
HAYES - MIDDLESEX - ENGLAND - Tel: SOUthalil 2468 


ES/P/! 
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OTANDARD 
CAPACITORS 


The Bushing Co. Ltd. manufactures a range of com- 
pressed gas capacitors intended for use as comparison 
standards for the measurement of capacitance and 
dielectric loss factor. The capacitors are constant in 


LV ELECTRODE 


HV ELECTRODE 


SCREENED 
CABLE 


GUARD 
ELECTRODE 





HEBBURN-ON-TYNE, 


value and virtually loss-free. 

The gaseous insulant is dry, oxygen-free nitrogen at a 
pressure of 10 atmospheres and freedom from losses 
and invariance of capacity is ensured by the design 
and screening of the electrodes. 


The sizes available range from 
50k V to SO0k V and both 50pF and 100pF 
capacitors are available 


in each size. 


Te‘ephone: HEBBURN 83-224! 
Grams: “BUSHING HEBBURN’ 


ENGLAND 





ON-TYNE 
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4773) /7:4 serves industry 


The widest range of F.H.P. Motors 
for servo applications 


Available from: } watt miniature AC motors weighing a few ounces to 
100 wait DC Splitfield motors weighing 104 Ib. 


HIGH EFFICIENCY . HIGH STARTING TORQUE 
HIGH ACCELERATION LOW INERTIA 


A CHOICE FROM 35 DIFFERENT RANGES 
Send now for Publication BB. 320 which gives full details 


INSTRUMENTS DIVISION 
EVERSHED & VIGNOLES LIMITED 
ACTON LANE — CHISWICK — LONDON, W.4 


Telephone : Chiswick 3670 Telegrams & Cables: Megger, London, Telex 

















HEAVY DUTY GAST ALUMINIUM 
INDUSTRIAL LIGHTING UNIT 


WEATHERPROOF, VAPOUR, DUST 
AND CORROSION RESISTANT 

















For use with 300 watt 

and 500 watt Tungsten 

filament lamps or 250 watt 

and 400 watt type MBF/U lamps 


tig a 


APPLICATIONS 


The Fittings are especially designed for use where high angles of light are essential 
and where protection is required against weather or corrosive atmospheres. It meets 
the requirements of a variety of industries amongst which are the following: 
Railway marshalling yards, Docks and Harbours, Cargo Loading, Gasworks, 
Chemical Works, Steelworks. 





SPECIFICATIONS OF R.96720 “GRENVILLE” UNIT 


The main body of the fitting (finned for heat dissipation) and the glazing ring is 
constructed from die-cast aluminium alloy L M 6 M, pre-treated from the “Alocrom” 
process prior to stove enamelling, one coat red oxide primer and two coats of 
corrosion resistant grey stove enamel. 
The internal reflector is of super-purity aluminium sheet anodically treated by the Brytal process. 
The glass bowl is plain heat-resisting of robust section and a neoprene rubber gasket, of special section, seals the junction 
of glass with metal against the entry of moisture or fumes. 
Positive alternative fixings for the lampholder are effected by a reversible carrier 
and instructions for its correct use are clearly marked on this carrier. The top of 
the main body is fitted with an anti-condensation device and the standard tap- 
ping for suspension is 1” B.S.P. Holes are provided in two of the fins if secondary 
suspension is required, 
Access to the interior is provided by hinge and swing bolts, the hinge of the float- 
ing type permitting equal tension to be exerted on the gasket when the lantern is 
closed. The locking nuts are made captive on the swing bolts to avoid loss. 
All external bolts, nuts and fixings are of stainless steel. 








91 FARRINGDON ROAD, LONDON, E.C.1 
TELEPHONE: HOLborn 7654 

Branches: BIRMINGHAM, CARDIFF, DUBLIN, GLASGOW, LEEDS. MANCHESTER, NE WCASTLE- 

ON-TYNE, SWANSEA, BRADFORD, LIVERPOOL, NOTTINGHAM, NEWCASTLE (STAFFS) 

BRIGHTON, SOUTHAMPTON, EDINBURGH, BELFAST, BRISTOL. 


London Showrooms: 20/22 MOUNT ST, PARK LANE, W.1 


TELEPHONE: MAYfair 5671 2 
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Of the many links in the chain of electrical supply, none is of greater impor- 
tance than SWITCHGEAR, which protects the system against short-circuit or 
other abnormal conditions. 
“Ferguson Pailin” have a high reputation for the manufacture 
of Switchgear of all ratings, from that designed for extra high voltage 
service within the ‘Supergrid’, down to medium voltage or industrial 
type Switchgear which may be found in service in factories and 


commercial buildings everywhere. 


Type K3 pedestal mounted switch- 
gear for service up to 400-A 660-V 





Type BV Switchgear for 11-kV 
service up to 250-MVA break- 
Type VSLP9 Switchgear, rated 1000-MVA ing capacity. 
breaking capacity ot 33-kV. 


Ferguson. Pailim ocmiteo for Switchgear 


Compeny 








Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte Branch Ex) 
LONDON OFFICE : 33, Grosvenor Place. $.W.1 BIRMINGHAM OFFICE : Windsor House, 656 Chester Road. Erdington. 23 GLASGOW OFFICE : Central Chambers 109 Hope Street. C.2 
REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 











Zambezi River 









KARIBA strrion 



















Photograph by courtesy of 
Rhodesian Railways 


TRANSVAAL 


LOURENCO MARQUES . | ee Rd ee 
PS. 
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The first 60,000 kVA 330/33 kV 3-phase double wound transformer en route 
from Lourenco Marques to Salisbury Sub-Station, for the Kariba Hydro- 
Electric Scheme. 

This forms part of the contract awarded to Ferranti Ltd. by the Federal Power 
Board, Rhodesia and Nyasaland, comprising two 120,000 kVA 330/234 kV 
3-phase auto transformers with series boosters, nine 60,000 kVA, 330/88 kV 
and two 60,000 kVA, 330/33 kV 3-phase double wound transformers. 


The consulting electrical & mechanical engineers are Messrs. Merz & McLellan. 





Specify FERRANTI TRANSFORMERS famous throughout the world 


FERRANTI LTD Head Office and Works: HOLLINWOOD * LANCS 
Tel: FAlisworth 2000 k 3 R R A 


London Office: Kern House, 36 Kingsway W.C.2. Tel: TEMple Bar 6666 
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FORMICA for electrical insulation 


industrial laminates 


paper, fabric, and glass-based laminates 


Copper-clad. Engraving and printed material 


FORMICA LIMITED, DE LA RUE HOUSE, 84:86 REGENT STREET, LONDON, W.! * FORMICA is a registered trademark 
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everything under control 


control centres 
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Stocked at all £6. branches 


Send for Publication X3730, a handy pocket-size guide to the selection of Industrial Cartridge Fuses 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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The accumulated knowledge and experience 
gained through the direct application of control gear in their own 
installations over a considerable number of years 
has placed G.W.B. in the unique position of having an intimate 
knowledge of the failings and drawbacks 
of conventional equipment. The introduction of 
G.W.B. Control Gear of the air-break type has made it 
particularly suitable for long life and the 
heavy duty conditions found in all branches 


a 
- of modern industry. 


- owe ee 
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Steelworks duties demand the very best 

in elec tric control gear to ensure 
continuous production under conditions 
which are frequently unfavourable. 
G.W.B. steel mill auxiliaries control panel 
over 100 ft. long supplied to Samuel 

Fox & Company Ltd., Sheffield. 





fee» cane cone cma tnnye cup cas compan andl 





G.W.B. FURNACES LIMITED (conTROL’ GEAR DIVISION) 


P.O. BOX 4- DIBDALE WORKS - DUDLEY - WORCS. Telephone: Dudley 4284 & 508! 
ASSOCIATED WITH GIBBONS BROS. LTD. AND WILD-BARFIFLD ELECTRIC FURNACES LTD. 





G.W.B. 412 
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SOUTH AFRICA 


Seven 13,333 kVA 88 kV single 
phase Hackbridge interconnecting 
transformers to form two 40 MVA 
3 phase banks 


rld 


INDIA 
Four 20 MVA 100/6.6 kV. 3-phase 
Hackbridge transformers for the 
Tata Hydro Electric Power Supply 
Co Ltd 


AUSTRALIA 


Five 30 MVA 132/33 kV. 3-phase 
Hackbridge transformers for the 
Electricity Commission of New 
South Wales 


HONG KONG 


Three 5 MVA 33-22 6.6kV 3-phase 
Hackbridge transformers. Photo 
by courtesy of the China Light and 
Power Co. Ltd CANADA 

Two 60 MVA 125/66 kV Hack- 
bridge transformers for Shawinigan 
Falls Power Station, Quebec 


ENGLAND 


Six 70 MVA 11/134 kV. 3-phase 
Hackbridge transformers for Skel- 
ton Grange Power Station, Leeds 





HACKBRIDGE 


TRANSFORMERS 


OVER 22 MILLION KVA 
IN WORLD WIDE SERVICE 











HACKBRIDGE AND HEWITTIC ELECTRIC CO., LIMITED 
WALTON-ON-THAMES - SURREY - ENGLAND 
Telephone: Walton-on-Thames 760 (8 lines) Telegrams & Cables: ‘‘Electric, Walton-on-Thames’ 


’ 


OVERSEAS REPRESENTATIVES 

ARGENTINA : H. A. Roberts & Cia., $.R.L., Buenos Aires. AUSTRALIA: Hackbridge and Hewittic Electric Co. Ltd., 171 Fitzroy Street, St. Kilda, Victoria; N.S.W. : 
Queensland : W. Australia: Elder, Smith & Co. Ltd. ; South Australia: Parsons & Robertson Ltd. ; Tasmania: H. M. Bamford & Sons (Pty.) Ltd., Hobart. BELGIUM & 
LUXEMBOURG : Pierre Poilie, Brussels 3. BRAZIL: Oscar G. Mors, Sio Paulo. BURMA: Neonlite Manufacturing & Trading Co. Ltd., Rangoon. CANADA: Hackbridge 
and Hewittic Electric Co. of Canada Ltd., Montreal ; The Northern Electric Co. Ltd., Montreal, etc. CEYLON : Envee Ess Ltd., Colombo. CHILE: Sociedad Iimportadora 
del Pacifico Ltda., Santiago. EAST AFRICA: G. A. Neumann Ltd., Nairobi. EGYPT: Giacomo Cohenca Fils,S.A.E. Cairo. FINLAND: Sahk6-jaKoneliike O. Y. Hermes, 
Helsinki. GHANA, NIGERIA & SIERRA LEONE : Glyndova Ltd. GREECE: Charilaos C. Coroneos, Athens. INDIA: Steam & Mining Equipment (India) Private Ltd., 
Calcutta ; Easun Engineering Co. Ltd., Madras, |. !RAQ: J.P. Bahoshy Bros., Baghdad. MALAYA, SINGAPORE & BORNEO: Harper, Gilfillan & Co, Ltd., Kuala Lumpur. 
NETHERLANDS : }. Kater E.1., Ouderkerk ad. Amstel. NEW ZEALAND: Richardson, McCabe & Co. Ltd., Wellington, etc. PAKISTAN: The Karachi Radio Co., 
Karachi 3. SOUTH AFRICA: Arthur Trevor Williams (Pty.) Led., Johannesburg, etc. CENTRAL AFRICAN FEDERATION: Arthur Trevor Williams (Pty.) Ltd., 
Salisbury. THAILAND: Vichien Phanich Co. Ltd., Bangkok. TRINIDAD & TOBAGO: Thomas Peake & Co., Port of Spain. TURKEY: Or. H. Salim Oker, Ankara. 
U.S.A. : Hackbridge and Hewittic Electric Co. Ltd., P.O. Box 234, Pittsburgh 30, Pennsylvania. VENEZUELA: Oficina de Ingenieria Sociedad Anonima, Caracas. 
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Triple éffect re-compression type evaporator 
for 25,000 Ih hr. feed water 


Evaporating Plant 


The trend towards higher boiler press- 
ures and temperatures creates a need for 
Whilst 


the bled steam unit evaporator, incor- 


greater purity of the feed water. 


porated in the feed system, is economically 
the best source of pure water for sets with 
a fairly steady load factor, independent 
central evaporating plant (incorporating 
vapour re-compression for economy) has 
many advantages, particularly for inter- 
mittent operation. 

Hick Hargreaves supply bled steam unit 
evaporators, also vapour re-compression 
central plants in single, double, or triple 
effect of capacities up to 40,000 lb/hour 
(18,000 kgs/hour). 


Hick Hargreaves 
AND COMPANY LTD : BOLTON 


” Fiat SeReNSULANTS 

















paneer 





1OCO Limited manufacture insulating cloths 
and tapes with dielectric strength appropriate 
to the various classifications. Special qualities 
have exceptional thermal stability, mechanical 
strength, moisture resistance and ability to 
withstand flexing and abrasion. 

Formapex Laminated Plastic Boardsand Sheets, 
Paper or Fabric Based, are used widely for Termi- 
nal Boards, Switchgear, Rigid Insulation, etc. 


VON 1:0cCO LIMITED 


Vg Anniesland Glasgow W3 Telephone: Scotstoun 5501-6 











The Electrical Industries 
Benevolent Association 


* 


THE OBJECTS OF THE ASSOCIATION 
are to grant Pensions and to dispense Temporary 
Relief to deserving and necessitous Persons who 
are or have been engaged in the Electrical 
Industry in the United Kingdom as Employers, 
Managers, Teachers, or on the Engineering, 
Designing, Drawing, Sales or Office Staff, or in 
any other similar capacities, or to their Depend- 
ants. 


SUPPORTED BY (a) Associates (annual 
subscription of 5/-); (6b) Members (annual 
subscription of 20/-); (c) Honorary Subscribers, 
i.e. contributors not qualified for assistance ° 
(d) Donors, i.e. contributors not qualified foi 
assistance; (e) Bequests; (f) Revenue from 
Investments. 


Full particulars sent on application to 
THE SECRETARY, 10 BUCKINGHAM PALACE 
GARDENS, LONDON, SW1 
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A typical Drum Type Flameproof Oil Heater, electrically 
heated. Loading 20 kW. Working pressure 50 p.s.i. Working 
temperature 600° F. 

Heatrae are pioneers in this class of work and have gained 
much experience in the applicaticn of electrically heated, 
steam heated and high pressure hot water heated Oil Heaters 
to meet a variety of requirements. 

Please send us your enquiries. We can usually make a 
helpful suggestion. 


Manufacturers of Electric Water Heaters, Oil Heaters, Immersion Heaters, Urns, Towel Rails, Airing 
Cupboard Heaters, Electric Fires, Flameproof Heating Apparatus, Food Trolleys, Warming Plates, 
Air Heaters. Specialists in Steam Heated Oil Heaters and Calorifiers for Shipboard. 


HEATRAE LIMITED 


Pioneers since 1920 in all-electric water heaters 


NORWICH — ENGLAND 


Telegrams : HEATRAE - NORWICH Telephone : NORWICH 25131 (Private Exchange) 
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7 IT’S SMALL - IT’S NEAT XN 


’ FITS DIRECTLY X\ 


i 4 BELOW THE METER \ 






/ 








DOUBLE-POLE 
SERVICE FUSE AND 
CONNECTOR BOX 







No tails exposed, no meter lead shield 
needed—this Service fuse is only 

6” x 1” x 23” deep yet gives ample room 
for terminating twin service cables 

up to .0225 sq. in. Together with the 
double-pole multi-way connector box 
it fits snugly below the meter. Most 
compact of designs for single meter 
installations, this Henley development 
is described in our Catalogue 43 
which we will gladly send you. 

















Henley Electrical 






Distribution Equipment 











.~ 
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V4. T. HENLEY'’'S TELEGRAPH WORKS CO. LTD 
51-53 HATTON GARDEN, LONDON, E.C.1 
ENGINEERING SALES DEPARTMENT 

59-62 HIGH HOLBORN, LONDON, W.C.1 
Telephone: CHANCERY 4361 

Telegrams: “Henietel, Holb, London” 
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FIRST IN THE FIELD—STILL IN THE LEAD 


“=. te : 


A typical installation for 

pressure vessel and similar work 
incorporating a LINCOLNWELD B.10 Fully 
Automatic Submerged Arc Welding Head, the 
LINCOLN L.R.C. Revolving Column and 
Travelling Boom and LINCOLN L.S.A.R. Self- 
Aligning Variable Speed Rotators. 


* AUTOMATIC AND SEMI-AUTOMATIC 
SUBMERGED ARC WELDING UNITS 


* POSITIONING AND MANIPULATIVE 
EQUIPMENT 


* WIRES AND FLUXES FOR MILD STEEL, ALLOY 
STEELS AND HARDFACING 


* AFTER-SALES SERVICE = A The LINCOLN 150 L.V.P. 


Variable Speed Positioner 
(load capacity 74 tons) 


Sooner or later YOU will become interested in f iy ad 
a 


Submerged Arc Welding. N ae 
LINCOLN have a COMPLETE range of Submerged 4 
amaete 


Arc Welding Equipment PLUS 


* Hundreds of successful installations. 

A LINCOLN 
Seam Welding 
Machine, 
incorporating the 
LINCOLNWELD 
M.L.3. Remote 
Control Automatic 
Submerged Arc 
Welding Unit. 


* Years of knowledge acquired throughout the world, 
* A fully trained staff of Design and 

Welding Engineers. 
Let LINCOLN be YOUR Welding Consultant. 


eae * 
“s ve i ‘ 
a > | 
The Automatic Division ee — 


COMPANY LIMITED 
WELWYN GARDEN CITY - HERTS - WELWYN GARDEN 920 (5 lines) 4581 (5 lines) 


Please write to: 
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MK 163 DHB 


HERE IS a new plug with 
an extended finger-shield 
whichencouragesa natural, 
firm grip. It is designed so 
that you always hold it 
safely and naturally. 

The terminals are a com- 
pletely new design. The 
milled edges and deep slots 
make the plug easier and 
quicker to wire, and the 
line terminal is re- 
positioned for easy access. 
The plug conforms to 
BS 1363: 1947 and MK fuse- 
links to BS 1362: 1953 have 
an A.S.T.A. certificate of 
rating. 


For natural handling 


and easier wiring 


The terminal has a milled edge for easy finger 
operation and a deep full-width slot for 


AK 
(il 


... the mark of leadership 


M. K. ELECTRIC LIMITED, EOMONTON, LONDON N.18. ENGLAND 
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for all 


industries 


ELECTRIC MOTORS ,,,.,, 


services 


A 330 b.h.p., 3,300 v., 730 r.p.m. Mather and Platt drip-proof, 
double squirrel cage induction motor, with air filter, driving a 

cable belt conveyor in a coal mine in Scotland. The motor is 
of the low starting current type arranged for switching direct on 


— the line, taking 3-65 times full load current, and is directly 


| Mather & Platt | connected to the gearing which drives the cable belt. 
| . hats The small motor in the foreground is for driving 
at slow speed for rope inspection purposes. 


PARK WORKS, MANCHESTER 10 


Telephone : COLIyhurst 2321. Telegrams : Mather, Manchester 
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Starter Boards 
For Group Motor Control 


Contactors-——standard or latched-in 
Overloads—magnetic or thermal 
Earth leakage protection 

Metering as required 

Fault protection by H.B.C. fuses 
Local, remote, or sequence control 
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MICA ; block, splittings and 

fabricated parts. 

MICANITE ; built-up mica insulation of 

every type in the form of sheets, tubes, 
cylinders, V-rings, covered bars, 

segment separators, fabricated parts, etc. 
“SAMICA”: the new brand of mica paper insulation. 
PAXOLIN ; synthetic resin bonded 

laminates having paper, fabric, glass, nylon, 
asbestos or other fillers are bonded with 
ethoxyline, melamine, phenolic, silicone 

or other resins to produce various grades for 
punching, moulding or machining. 

SILICONE INSULATION ; a range of materials 
for Class H applications; silicone glass 
fabric, silicone bonded glass laminates, 
silicone bonded Micanite sheets, 

tubes, V-rings, etc., silicone glass/mica 
tapes; silicone combination insulation 

and silicone elastomer tapes 


We are 
the largest manufacturers 
and suppliers of 
electrical insulating materials 
in the range we cover 
alld the variety of our products 


EMPIRE VARNISHED INSULATION ; 

paper, cotton, silk, Terylene, nylon 

and glass in the form of sheets and 

tapes treated with various impregnants 
including ethoxyline. 

COPPER FACED PAXOLIN : 

HIGH VOLTAGE BUSHINGS & INSULATORS ; 
for all voltage ratings and for indoor and 
outdoor equipment. 

TRANSFORMER CYLINDERS : 

PANILAX ; (aniline-formaldehyde) resin 
mouldings. 

VULCANISED FIBRE ; sheets, tubes, rods and 
fabricated parts. 

LEATHEROID ; sheets, rolls and punched 
parts. 

PVC POLYTHENE & OTHER THERMOPLASTICS ; 
extrusions and injection mouldings 

of all types including PVC 

sleevings. 





Auxiliary 
Generator 


en a A Se oe Le.) DURSLEY GLOUCESTERSHIRE 


TELEPHONE: DURSLEY - 2386 - SLINES - GRAMS: ZONE, DURSLEY 
London Office: 28 Queen Anne’s Gate, Westminster, S.W.| - Telephone: Whitehall 8892 


Printed for the Proprietors, THE British ELECTRICAL AND ALLIED MANUFACTURERS’ ASSOCIATION (INCORPORATED), 
by R. & R. CLark, Ltp, Brandon Street, Edinburgh, and published at 36 Kingsway, London, WC2 
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Switching on more power all over the world 


Built to extremely exacting specifications 
Metrovick Air-Blast Switchgear gives the highest 
standard of performance and reliability under 


the most severe conditions in any part of the world. 


METROPOLITAN -VICKERS 


ELECTRICAL l TRAFFOR ARK MANCHESTER 


An A.E.1. Company Metrovick are supplying 330 kV At-Blast Switchgear with a 


breaking capacity of 10,000 MVA to the Snowy Mountains Hydro- 
Electric Authority and the Electricity Commission of New South 
Wales. The photograph shows one phase of a 330 kV breaker 


prepared for tests, resulting in the granting of ASTA certificate 3946, 
METROVICK Air-Blast Switchgear 








Fitting brushes to the brush arms of an 
‘ENGLISH ELectric’ variable voltage generator 
rated at 1840 kW at 600 r.p.m., for an Ilgner set 
to be installed under a comprehensive contract 
at a billet mill in Scotland. 


A 


* 


TANY VN] | 
(GrLIS| J 


Power generation + Power transmission + Power control + Power distribution 


Power transformation Power conversion + Power utilisation + Power measurement 


Power is our Business 
a _ — 


THE ENGLISH ELECTRIC ComMPANY LIMITED, MARCONI House, STRAND, LONDON, 
Partners in Progress with NAPIER, MARCONI’S, VULCAN FOUNDRY and ROBERT STEPHENSON & HAWTHORNS 
in The ENGLISH ELECTRIC Group 





